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CHAPTER I 
AN EXPL.il..NATION OF THE CURRICULUM STUDY 
Reasons for Establishing the Curriculum Guide 
Beginning of the study.-- In September of 1959 1 work be-
gan on the construction of a Curriculum Guide for Elementary 
Science by the teaching staff and administration of Middletmm, 
Rhode Island, under the supervision of Dorothy J. Fantini. 
This study was begun because both staff and administration 
. ~ 
felt that there was a need for direction and planning in the 
area of elementary science. 
The former science program.-- Previous to this time, 
there had been no outline of a program of study in the area 
of elementary science and broad gaps in science knowledge, 
skills, and understandings of~the elementary grade children 
were becoming more and more noticeable. These cleavages were 
noticed especially when the children transferred from one 
school to another and found entirely different material being 
taught, and most noticeably in the differing backgrounds of 
the children as they entered the junior high school. At'ft'hat 
time, when ·the children from throughout the system came to-
gether for the first time, it became increasingly evident that 
there was very little uniformity in the system in books, 
-1.-
0 
0 
materials, or in programs of study in the field of science. 
In some classrooms no science was being taught at all, while 
in others only specialized areas of science were covered. The 
number of classrooms where well-organized science programs 
were being carried on were very few in number. 
Therefore, because of this lack of guidance and direction 
in the science program and because of the growing realization 
of the importance of knowledge, understanding, and attitude in 
the teaching of science, work was begun to bring science to its 
proper place in the curriculum of the elementary school. 
2. 
History of the Middletown School System 
Location of town.-- Before any explanation can be given 
of the planning and construction of this curriculum guide, 
something must be understood of the type of community that 
Middletown is and some of its unique problems which have had 
direct effects on the establishment of a curriculum. 
Middletown is a community situated on Aquidneck Island 
which is located on the southern end of Rhode Island. There 
are three towns to be found here: Middletown, Newport, and 
Portsmouth. Its population is made up largely of Navy and 
government-employed people, so that there is a fast-growing 
but constantly changing population. This naturally has a 
direct effect on the public school system. 
Effects of changing population on school enrollment.--
0 
0 
The following figures give a clearer picture of the changing 
population in terms of the public school system of Middletown. 
3 
At the close of the school year of 1959-1960, Middletown 
had an elementary school enrollment of 1929. Since this curri-
culum is concerned only with grades one through six, this figure 
does not include the students in grades seven through ten who 
a+so attend school in Middletown. At the present time, the stu-
dents in grades e1even and twelve attend school in Newport, but 
in September of 1961 a new high school will be opened to accomo-
date both Junior and Senior High School students. These ele-
mentary children are distributed in five schools. Of the school 
population thirty per cent are Navy connected and thirty-three 
per cent are children whose parents are civilian employees of 
the Navy. This means that sixty-three per cent of the children 
are not permanent Middletown residents and are therefore a part 
of the school population which is frequently changing both dur-
ing the course of the school year and in the summer months be-
tween the school sessions. 
Effects of changing population on teaching staff.-- The 
teaching staff is also affected by the presence of the Navy 
Base. Twenty-five per cent of the teaching staff is Navy-con-
nected, which means that there is a significant change in the 
teaching staff frma year to year. Every year there are from 
twenty to thirty teacher resignations and new teachers are 
constantly coming in to take new positions. Many of these 
0 
0 
Navy-connected teachers are young wives with little or no 
teaching experience and all of them come from many different 
parts of the country where methods, planning, and classroom 
procedure differ greatly. 
Implications for science curriculum study.-- The implica• 
tions of this changing school and teaching population can be 
seen clearly in any area of the curriculum where there is no 
definite program or planning. Children with widely varying 
backgrounds enter and leave the schools many times during the 
year and some classrooms have as many as three different 
teachers during the same period. ~any of the teachers, upon 
finding no guidance in the area of science, either did not 
teach the subject at all or taught whatever they, individually, 
felt was the easiest or best, with the result that there was 
no co-ordination system-wise. 
However, this should not be taken to imply that no good 
science teaching had taken place in the schools of Middletown. 
On the contrary~. most teachers were doing noteworthy jobs con-
sidering the obstacles they had to overcome, lack of recent 
books, few materials, and little or no guidance in what to 
teach. 
Lack of books and materials.-- There was still another 
problem in the school system of Middletown which reflected the 
need for planning and guidance in the science program. Many 
classrooms had no science books at all, while others had 
\ 
0 
0 
editions dating as far back as 1938. While every school had 
Science Kits with basic materials, many teachers were unaware 
of them, or were hesitant to use the material without some 
guidance. Many teachers feared science because they felt they 
did not know enough about it to teach it adequately. 
Conclusions.-- Thus, at the beginning of this curriculum 
study, elementary school science was at a virtual impasse due 
to the lack of planning and guidance, and to the confusion con-
cerning books and materials. Because of an increasing aware-
ness of this situation, both staff and administration knew 
that the point had been reached where it was an absolute neces-
sity to construct a science curriculum guide for the elementary' 
schools. 
Planning an.d Procedure of the Curriculum Study 
General meeting.-- The first step in the program of curri-
culum study was a general meeting of the elementary teaching 
staff to explain and point out the needs and purposes of such 
a study to gain the co-operation of all who would be concerned 
in this undertaking. 
At this meeting, the Superintendent of Schools spoke to 
the teachers explaining the purposes of this study and urged 
the co-operation of the teachers in the surveys and meetings 
which were to be held. He also introduced the Science Co-
ordinator whose job it would be to survey the schools to 
0 
0 
determine the exact position of the program at that time, to 
discover what books and materials would be needed, to meet 
with the teachers,. to do the research for the curriculum, to 
co~ordinate and complete the curriculum, and to order the 
books and materials which were needed. At this time, the 
writer explained some of the procedures which would be used. 
in the study. Books and materials currently being used were 
exhibited with an explanation as to how they could be utilized 
more effectively to carry on a science program during the year 
while the curriculum was being constructed. The meeting closed 
with a discussion and presentation of new books and materials 
by a representative of one of the book companies. 
Preliminary planning.-- Once this working basis had been 
established, the preliminary planning of the program began. 
The first step was to survey the present position of science 
at that time in the schools. This was to be accomplished in 
the form of a questionnaire which was sent to all the teachers 
of grades one through six in the system. A sample of this 
questionnaire is given in the appendix. 
The attempt was made through this questionnaire to deter-
mine such points as the following: Time spent in the teach-
ing of science; books that were being used; teachers' awareness 
of resource books and materials; the science background of the 
teachers; teaching methods being used; types of texts recom-
mended; and areas which the teachers felt could best be taught 
1 
0 
0 
at each grade level and the aims and purposes which the tea-
. 
chers felt should be a part of the elementary science program 
were also explored. 
On the following pages are tabulations of the results of 
this questionnaire by grade levels with a summary of all 
grades. 
0 
0 
Grade I 
# Tirn.e 
1 60 
2 30 
3 50 
4 15 
5 0 
6 60 
·7 0 
8 60 
9 60 
10 90 
11 30 
Aver ... 
age 40 
Table 1. Tabulation of Q~estionnaire Results: 
question Number One. Minutes Spent per 
Week in the Teaching of Science 
8 
Grade II Grade III Grade IV Grade V Grade VI 
# Time # Time # Time '# Time # Time 
~ 
1 75 1 60 1 40 1 60 1 80 
2 60 2 125 2 80 2 150 2 120 
3 0 3 90 3 60 3 50 3 120 
4 45 4 40 4 30 4 40 4 90 
5 0 5 45 5 80 5 150 5 60 
6 30 6 35 6 75 6 60 6 115 
7 100 7 40 7 90 7 90 7 125 
8 40 8 60 8 100 8 120 
9 60 9 60 9 90 
l.O 30 10 100 
Aver- Aver- Aver- Aver- Aver-
age 44 age 60 age 69 age 85 age 107 
1. The teacher number is a designation of each teacher who re-
turned a questionnaire. 
2. The time listed is given in minutes per week. The time per 
day is not tabulated becau'se most teachers did not indicate 
this on the questionnaire. 
0 
0 
Grade I 
# 
1 
2 
3 
4 
5 
6 
7 
8 
1 
1 
T 
t 
9 
0 
1 
o-
al 
# 
Meet 
Yes 
No 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
9 
Table 2. Tabulation of Questionnaire Results: 
Question Number Two. Teacher Co-
operation in Science Meetings 
Grade II Grade III Grade IV Grade V 
# Meet # Meet # Meet # Meet 
. 
1 Yes 1 Yes 1 Yes 1 Yes 
2 Yes 2 Yes 2 Yes 2 Yes 
3 No 3 No 3 Yes 3 No 
4 No 4 Yes 4 Yes 4 No 
5 Yes 5 Yes 5 Yes 5 Yes 
6 No 6 No 6 Yes 6 No 
7 Yes 7 Yes 7 Yes 7 Yes 
8 No 8 Yes 8 No 
9 No 9 No 
10 Yes 10 Yes 
To- To- To- To-
tal tal tal tal 
# 5 # 7 # 7 # 4 
Grade VI 
# Meet 
1 Yes 
2 Yes 
3 Yes 
4 Yes 
5 Yes 
6 Yes 
7 Yes 
8 Yes 
9 No 
To-· 
tal 
# 8 
1. The teacher number is the same throughout all tabulations. 
2. The total number of teachers willing to participate in the 
meetings is given in the final space of the chart for each 
grade level. 
0 
0 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
Table 3. Tabulation of Questionnaire Results: 
Question Number Three. Areas of Sci-
ence to be Taught at Each Grade Level 
Area of Study Grade Level 
One Two Three Four Five 
Weather ••••••••••••• ,11 8 5 5 5 
Air . ....•.•.. · • · · • • • 7 1 1 3 3 
Water ••••••••••••••• 5 2 3 
Geology ••••••••••••• 1 2 2 5 
Astronomy ••••••••••• 3 4 5 5 6 
Animals ••••••••••••• 11 9 8 7 4 
Plants ..........•... 11 10 8 5 6 
Health, Safety •••••• 10 8 7 4 
Heat, Light, Sound •• 6 1 10 6 
Magnetism 
Electricity ••••••••• 3 3 5 7 
Machines •••••••••••• 2 3 
Chemical 
Physical Changes •••• 1 
10~ 
Six 
4 
1 
4 
3 
7 
3 
3 
6 
8 
5 
1. The areas of study listed are taken from those indicated by 
the teachers on the questionnaire. 
2. The number given under each grade level indicates the number 
of teachers at each grade level who chose that topic as one 
to be taught. 
0 
0 
# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Tot a 
No. 
Cour 
. Table 4. Tabulation of Q~estionnaire Results: 
~uestion Number Four. Science Back-
ground of Teachers 
Grade I Grade II Grade III Grade_ IV Grade V 
Course # Course # Course # Course # Course 
No 1 Yes 1 Yes 1 No 1 No 
Yes 2 Yes 2 Yes 2 Yes 2 Yes 
No 3 Yes 3 No 3 Yes 3 Yes 
No 4 No 4 No 4 Yes 4 Yes 
Yes 5 Yes 5 No 5 No 5 Yes 
Yes 6 Yes 6 No 6 Yes 6 No 
Yes 7 Yes 7 Yes 7 Yes 7 Yes 
No 8 Yes 8 No 8 Yes 
Yes 9 No 9 Yes 
Yes 10 No 10 Yes 
Yes 
"" 1 Total Total Total Total 
in # # # # 
ses 7 7 5 6 5 
Total 35 
11,-
Grade VI 
# Course 
1 Yes 
2 Yes 
3 Yes 
4 No 
5 Yes 
6 Yes 
7 No 
8 No 
9 No 
Total 
# 
5 
Those teachers who indicated yes to this question have 
taken some science course in the past five years. Although 
the titles of the courses are not given, the majority stress 
biological science. 
IV 
\ 
0 
0 
1 
1 
T 
t 
Grade I 
# Int. 
1 Yes 
2 Yes 
3 Yes 
4 Yes 
5 No 
6 No 
7 Yes 
8 No 
9 No 
0 Yes 
1 No 
o-
al 
Table 5. Tabulation of Q~estionnaire Results: 
Question Number Five. Interest of 
Teachers in Science Extension Course 
Grade II Grade III Grade IV Grade V 
# Int. # Int. # Int. # Int. 
1 Yes 1 No 1 Yes 1 Yes 
2 Yes 2 No 2 Yes 2 No 
3 No 3 No 3 Yes 3 Yes 
4 Yes 4 Yes 4 Yes 4 No 
5 No 5 No 5 Yes 5 Yes 
6 No 6 No 6 No 6 No 
7 No 7 Yes 7 No 7 Yes 
8 No 8 Yes 8 Yes 
9 No 9 No 
10 Yes 10 No 
To- To- To- To-
tal tal tal tal 
12~ 
Grade VI 
# Int. 
1 Yes 
2 Yes 
3 Yes 
4 Yes 
5 No 
6 No 
7 Yes 
8 Yes 
9 Yes 
To-
tal 
# 6 # 4 # 3 # 6 # 4 # 7 
Total 30 
The totals given at the end of each column indicate the 
total number of teachers interested in the science course. 
0 
0 
I 
Tea-
che .. 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
Table 6. Tabulation of Questionnaire Results: 
Grade I 
Series Date 
None 
McCor-
mack 
Mathers 1957 
None 
None 
None 
None 
None 
None 
None 
McCor-
mack 
Mathers 1957 
McCor-
mack 
Mathers 1957 
3 Teachers 
Supplied 
Question Number Six. Name and Edi-
tion of Science Texts 
Grade II Grade III Grade IV Grade v 
Series Date ~eries Date ~eries Date ~eries Date 
~cCor-
Plack 
!Singer ~inger ~inger ~athers 1957 1955 1955 1955 
~cCor-
~ack 
~athers 1957 Singer 1955 ~inger 1955 Singer 1955 
~inger 1937 Singer 1949 ~inger 1949 Singer 1955 
None !Singer 1938 ~inger 1949 Singer 1955 
None ~ow 
Peter-
son 1938 ~inger 1955 ~inger 1955 
~inger 1955 Singer 1955 ~inger 1955 ~inger 1955 
~inger 1955 Singer 1955 Singer 195.5 Hnger 195.5 
-~cCor-
mack 
!Singer :iinger ).1athers 1957 1949 1955 
~cCor-
~ack 
~inger ~athers 1957 1949 
None 
!Singer 1949 
7 Teachers 10 Teachers 8 Teachers 7 Teachers 
Supplied Supplited Supplied Supplied 
13 
;. -
Grade VI 
Series Da1 
Singer 19: 
Singer 19.5 
Singer 195 
Singer 19.5 
~inger 19.5 
~inger 195 
~inger 195 
Singer 195 
Singer 195 
9 Teacher 
Supplied 
Instead of the individual name of the book~ the textbook publishers 
are given. 
0 
0 
Table 7. Tabulation of Questionnaire Results: 
Question Number Seven. Number of 
Books in Schools and Number Needed 
, 
Tea- Grade I Grade II Grade III Grade IV Grave V Grade VI 
cher 
No. ~ave Need Have Need Have Need Have Need Have Need Have Need 
1 
1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
0 30 
32 0 
0 32 
0 30 
0 28 
0 34 
0 30 
0 30 
6 25 
30 0 
28 0 
32 0 30 
34 0 32 
12 18 29 
0 30 6 
0 31 8 
15 15 30 
8 23 35 
30 0 32 
32 0 27 
0 27 30 
0 33 0 31 0 32 
0 33 0 33 0 30 
0 34 0 38 0 34 
25 30 0 38 0 39 
24 28 0 29 0 35 
0 30 0 36 0 39 
0 35 0 33 0 32 
0 36 0 38 0 38 
0 30 
0 
Tp 
ta 
-1 96 239 163 144 259 49 263 0 276 0 309 
The totals given at the end of each column indicate the 
number of books of teachers who have a full supply and the 
number who still need books. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
1 
1 
Table 8. Tabulation of Questionnaire Results: 
Question Number Eight. Number of 
Teachers Who Have Manuals 
15 .., 
Grade I Grade II Grade III Grade IV Grade V Grade VI 
# Manual If/ Manual ';I Manual rt Manual # Manual # 
1 No 1 Yes lt. No 1 Yes 1 Yes 1 
2 Yes 2 Yes ~ Yes 2 Yes 2 Yes 2 
3 No 3 Yes 3 No 3 No 3 Yes 3 
4 No 4 No 4 No 4 No 4 Yes 4 
s No 5 No s Yes s Yes s Yes s 
6 No 6 Yes 6 Yes 6 Yes 6 No 6 
7 No 7 No 7 No 7 No 7 No 7 
8 No 8 Yes 8 No 8 Yes 8 
9 No 9 Yes 9 No 9 
0 Yes 10 No 10 Yes 
1 Yes 
Have Need Have Need Have Need Have Need Have Need Have 
3 8 6 4 4 6 s 3 s 2 8 
The totals at the end of each column indicate the number 
of teachers who need manuals and the number who already have 
them. 
Manu a 
Yes 
No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Need 
1 
1 
0 
0· 
Table 9. Tabulation of Questionnaire Results: 
Qpestions Nine and Ten. Materials 
Available and Materials Requested 
Materials Available 
Grade One 
Film Strips 
Library Books 
Personal Equipment 
Grade Two 
Personal Material 
Science Kit 
Grade Three 
Globe 
Personal Material 
Resource Texts 
Science Kit 
Grade Four 
Science Kit 
Personal Material 
Grade Five 
Science Kit 
Microscope 
Personal Material 
Grade Six 
Science Kit 
Microscope 
Film Strips 
Test Tubes 
None 
7 
4 
6 
6 
3 
5 
31 
Materials Requested 
Grade One 
Resource Material 
New Text 
Magnets 
Batteries 
Curriculum Guide 
Grade Two 
Books 
Grade Three 
Charts on Astronomy 
Samples of simple machines 
Book of Experiments 
Film Strips 
Grade Four 
Batteries 
Reference Books 
Charts and diagrams 
Grade Five 
Batteries 
Magnets 
Grade Six 
Dissecting Kit 
Aerated Aquarium 
Bios cope 
Microscope slides 
Book on Experiments 
New Texts 
16 
The totals listed under the column titled ~ are the 
number of teachers who were not aware that any science material 
was available. 
0 
0 
1 
1 
# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
Table 10. Tabulation of Questionnaire Results 
Question Number 11. Teachers' Know-
ledge of Resource Material 
' ' 
Grade I Grade II Grade III Grade IV Grade V 
Mate- ~ Mate· # Mate # Mate-~ Mate 
rial rial rial rial rial 
No 1 ? 1 No 1 ? 1 No 
Yes ~ ? 2 Yes 2 No 2 ? 
No s ? 3 ? 3 No 3 Yes 
No 4 Yes 4 Yes 4 Yes 4 ? 
? 5 ? 5 Yes 5 ? 5 Yes 
Yes 6 ? 6 ? 6 Yes 6 Yes 
. 
? 7 Yes 7 ? 7 Yes 7 Yes . 
Yes B Yes 8 No 8 Yes ' 
Yes 9 No 9 ? 
Yes 10 ? 10 Yes 
·? 
17 
Grade VI 
# Mate 
rial 
1 No 
2 Yes 
3 ? 
4 No 
5 Yes 
6 ? 
7 Yes 
8 ? 
9 Yes 
o. 
:ware 
N 
A 
INo. 
5 ~ware 
No. 
3 Aware 4 
No. No. No. 
Aware 4 Aware 4 Aware 4 
There is a central library in the junior high school with 
books for use in the elementary school. · These results indicate 
that many teachers were not ~ware that they could order books 
from this library for use in the elementary classrooms. 
1 
1 
0 
Tea-
cher 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
0 
1 
Table 11. Tabulation of Questionnaire Results: 
Grade I 
--
Weather 
Weather 
Nature 
Animals 
--
--
Nature 
Nature 
--
Animals 
Question Number Twelve.·Teachers' 
Choice of Best Area in Science 
Grade II Grade III Grade IV Grade V 
Plants Astronomy Geology Health 
-- --
Any 
--
-
Any 
--
Air &y 
Astronomy 'Plants Astronomy Nature 
--
Biology Nature Magnetism 
Elec-
tricity 
--
..... 
--
Any 
Physical Plants Weather Health 
Science 
Health & 
--
~y 
Safety 
-- --
No Weather 
Prefer-
ence 
18 
I -
Grade VI 
--
Botany 
Nature 
Plants 
Weather 
--. 
Health 
Any 
Biology 
This tabulation indicates the area of science which each 
teacher feels she is best able to teach and enjoys the most. 
0 
0 
Table 12. Tabulation of Q~estionnaire Results: 
Grade I 
# Method 
1 u 
T 
I 
2 u 
T 
I 
3 T 
I 
4 T 
5 u 
I 
6 u 
7 u 
8 I 
9 I 
10 T 
I 
11 I 
Q~estion Number Thirteen. Teaching 
Method Pref·erred 
Grade II Grade III Grade IV Grade, V 
# Method # Method # Method # Method 
1 u 1 T 1 u 1 T 
I I I 
2 u 2 u 2 u 2 T 
T u 
I I 
3 I 3 u 3 u 3 u 
T I 
I 
4 u 4 I 4 T 4 ? 
5 I 5 I 5 T 5 u 
6 T 6 T 6 u 6 u 
I I T T 
I 
7 u 7 T 7 T 7 T 
I I 
8 T 8 T 8 u 
T 
I 
9 T 9 u 
I T 
10 T 10 T 
I 
# 
1 
2 
3 
4 
5 
6 
7 
8 
9 
19. 
Grade V 
Me tho 
u 
T 
u 
u 
T 
I 
T 
T 
I 
u 
T 
I 
T 
I 
I 
d 
The three methods of teaching sc·ience used in this tabula-
tion were Unit, Text, and Incidental. The following abbreviations 
were used: 
u. - Unit T. - Text I. - Incidental 
Table 13. Tabulation of Questionnaire Results: 
Grade I 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
1 
1 
T 
T 
9 
0 
1 
otal 
s 
otal 
M 
Text 
s 
s 
M 
M 
s 
M 
M 
M 
M 
M 
M 
2 
9 
Question Number Fourteen. Type of 
Text Preferred 
Grade II Grade III Grade IV Grade V 
No. Text No. Text No. Text No. Text 
1 M 1 M 1 s 1 M 
. 
2 s 2 M 2 s 2 s 
' 
3 s 3 M 3 s 3 M 
4 s 4 M 4 s 4 s 
5 s 5 s 5 s 5 M 
6 s 6 s 6 s 6 M 
7 M 7 s 7 M 7 s 
8 s 8 s 8 M -
9 s 9 s -
10 M 10 M 
s 7 s 5 s 6 s 3 
M 3 M 5 M 2 M 4 
20, -
Grade VI 
No. Text 
1 M 
2 s 
3 s 
4 s 
5 s 
6 M 
7 s 
8 M 
9 s 
s 6 
M 3 
In this tabulation the following abbreviations are used: 
s. - Single M. - Multiple 
\ 
0 
L __ 
Table 14. Tabulation o·f C(uestionnaire Results: 
Question Number Fifteen. General 
Comments 
21' 
The listing of general comments by individual teachers 
would result in a great deal of repetition, so for this ques-
tion the answers were summarized into the following comments 
concerning the science program: 
1. A good curriculum guide is needed so that there 
will be a follow-through of ideas through the 
elementary grades. 
2. New, more recent textbooks are needed. The 
present ones are outdated and unsatisfactory. 
3. More science materials should be made available 
for the teachers. 
4. A resource person is needed to help the class-
room teacher in science. 
5. Workshops to demonstrate experiments and present 
new ideas would be helpful. 
22 
• 
Conclusions derived from questionnaire.-- Shortly after 
the questionnaires had been turned in, the Science Co-ordinator 
visited the schools to meet individually with the teachers to 
discuss both the questionnaire and the curriculum in general. 
From a combination of the questionnaire and the meetings, 
these conclusions were summarized: 
1. There was a considerable discrepancy in the time spent 
in the teaching of science (from 0 to 2~ hours per 
week), although the aver~ge times per grade were quite 
good. 
2. Seventy-two per cent of the teachers were willing to 
meet each month to plan the curr.iculUI!l• 
3. The major stress in science topics taught at each grade 
level was in the biological sciences. 
4. Sixty-three per cent of the teachers had taken some 
science courses in the last five years but a majority 
still felt inadequate to teach science without more 
guidance and direction. 
s. Fifty-four per cent of the teachers (30) were desirous 
of taking a science course if it were offered in this 
area. 
6. Seventy-four per cent of the teachers were supplied 
with books for the children but editions ranged from 
1938 to 1955. Almost all of the teachers expressed 
dissatisfaction with their present books, either be-
J 
cause of outdated material or because the books did 
not go into any one area completely enough. 
2.3 
7. Fifty-five per cent of the teachers had manuals for 
use with their books but many felt they were inade-
quate in giving good background material. 
8. Most teachers were using personal material to teach 
science. The Science Kits and Microscopes in the 
schools were rarely used except by one or two teachers 
in each building. 
9. Most teachers wanted more science materials but were 
vague as to what would be needed most since there was 
no guide. 
10. Only thirty-eight per cent of the teachers were aware 
or made use of books, film strips, and movies which 
were available for their use. These materials were 
located in the Junior High School Library and had to 
be requested by the elementary schools. 
11. 
12. 
Most teachers had an area of science that they felt 
most secure with and liked to teach. The s·tress again 
was on the biological sciences and in many cases was 
the only area taught. 
Though many teachers used a variety of methods in 
teaching science, the stress seemed to be on the unit 
method and the incidental method. 
13. The type of text (single or multiple) requested by 
each grade is given on the tabulation chart. However~ 
many teachers~ in the individual conferences~ indi-
cated that they would like a good text in the room to 
begin with and as many other resource books on the 
children's level as possible. 
14. Because of the constantly changing population~ a 
spiral program was thought to be best for this com-
munity. In a spiral program~ the same major topics 
are covered each year and are developed more deeply 
and widely at successive grade levels. However~ the 
amount of stress given to each topic area would differ 
from one grade level to the next. 
15. The major points of the General Comments is also given 
on the ·fabulation chart. The major stress of all the 
comments seemed to be on the establishment of a good 
curriculum guide~ new books~ and more science material. 
Concept sheets.-- At the suggestion of a majority of the 
teachers who felt that they needed some specific material on 
which to begin the study~ the co-ordinator sent out concept 
sheets to teachers of each grade level. These sheets con-
sisted of science concepts in major areas of study taken from 
differen.t science series 'and curriculum guides of other towns. 
used as a jumping off point at the grade 
Further explanation of the way in which these 
0 
0 
. 25-
sheets were used will be given in the description of the grade 
level meetings. 
Grade level meetings.-- Now that the groundwork had been 
1aid and the teachers had become interested in the study, the 
grade level meetings began. The meetings started in late 
October. One meeting was held each month for each grade level. 
For example, the first grade meeting was held in October, the 
second grade meeting in November etc. These meetings were 
usually held after school and lasted about two hours. The 
format of these meetings was as follows: 
1. Preparation: The concept sheets were sent out three 
weeks prior to the actual meeting for study by the 
teachers. At this time, samples of all the major text-
books were also sent out for the teachers to study. 
2. The meeting itself progressed in this order: 
Discussion and revision of concept sheets, 
Choice of major topic areas for stress at each 
grade level, 
Bstablishment of a minimum time per week £or the 
teaching of science. It was stressed as a mini-
mum with more time to be spent if possible, 
Discussion of materials needed and possible activi-
ties, 
Discussion and decision concerning the book or 
books best suited to the concepts chosen. 
0 
0 
3. 
up. 
room. 
follow-up of these meetings took place later in 
e month. After combining the ideas from the meet-
g and setting them up in the first draft of the 
urriculum, copies were sent to all the teachers for 
heir approval. Any changes made were the result of 
ndividual meetings between the teachers and the co-
rdinator. 
final form which is here presented was finally drawn 
can by no means be considered the completed 
must be tested by actual use in the class-
set up 
of curriculum uide.-- The tentative curriculum is 
three major p'arts: 
1. Time: Thfs is a minimum requirement per week. These 
minimum time allotments range from forty minutes in 
the first grade to one and a half hours in the sixth 
grade. The amount of time to be spent each day in the 
teaching of science is to be determined by the individ-
ual teacher. 
2. Books: This is the general text or texts which were 
ordered for use in the school year 1960-1961. New 
books are to be ordered for additional work after the 
curriculum has been evaluated. 
3 Concepts, Activities, and Materials: The concepts are 
the major understandings which are to be taught at a 
(\ 
0 
0 
rticular grade• The activities are suggestions 
ich might be used in teaching the concepts. The 
terials listed are those which are to be supplied 
2( 
the school department. i 
Distribution of curriculum.-- This curriculum was put in o 
use 
ptember of 1960 for the school year 1960-1961· It w s 
duplicat d in the central office.. One copy~ at a particular 
el~ was given to each teacher and two copies of the 
riculum were placed in the principal's office at 
for us.e as a reference material in following the 
of topics through the elementary grades. progress 
curriculum is tentative• During the school"year of 
~ when it was first put into use, it was observed and 
evaluated closely by the staff and by the co-ordinator to de 
termine how successful it was in satisfying the needs of the 
childre in the community. It is now in the process of beinT 
revised 
0 
0 
CHAPTER II 
A REVIEW OF RESEARCH CONCERNING THE ROLE 
OF SCIENCE IN THE ELEMENTARY SCHOOL 
le 
A Brief History of Science in the Elementary School 
before 1850.-- The earliest forms of ~~~~~~~~~----~~~~ 
cal fo 
1/ 
Noll -
c.ame 
schools were based upon a moral and theologi-
using the method of reading and recitation. 
education before 1850 as stressing 
rmational value with the religious emphasis that man
1 
nature. I 
of science from 1850-1910.-- In ! 
I 
I 
the h h bl · h 1 · · t · I W en t e pu 1C SC 00 S Were c0m1ng 1nto he1r owr, 
the 
moveme 
of science education changed from the formal rec~ta-
! hod to the well-known but controversial object lessln. 
lesson was influenced by the growing Pestalozzia~ 
Although this method involved mainly oral instrua-
Y I perception, Croxton makes this state-
!/ Vic Noll, The Teaching of Science in the Elementarr 
~a~n~d~S~e~~~~~S~c~h~o~o~l~s~, Longmans, Green and Company, New Yor~, 
1939, 
y w. • Croxton, Science in the E1ementarr School, McGraw-
Hill B ok Company, Inc., New York, 1937, p. 22. 
--28-
0 
0 
ment 
were hig 
or at le 
22 
rning it: "In some instances the object lessons 
systematized and were regarded as natural science 
a preparation for science, which was a completely 
Gra during the latter part of the nineteenth cen-
tury, ed cators began to realize the inadequacy of the object 
lesson. Under·the direction of such educational leaders as 
Henry St aight, Arthur Boyden, and Wilbur Jackman, a new con-
cept cal ed the Nature Study Movement was born. This movement 
accepted the direct approach through sense perception of the 
object lesson, but placed more emphasis on the child's atti-
tude to ard his environment. 
"T e aim most often advanced for nature study was 'to 
open th 
and lov 
pupil's mind by direct observation to a knowledge 
of the common things in the child's environment'." 
By the end of the nineteenth century, the nature study 
movemen had become an important factor in elementary educa-
Y 
!I 
tion. ut, as described by Croxton, it never fulfilled the 
dreams f its leaders in the majority of schools because of a 
organization in setting up learning experiences to 
ish definite outcomes. By the 1930's the movement had 
lost m ch prestige and had become little more than an inci-
dental 
!f Ibi 
y Ibi 
P• 23. 
P• 24. 
0 
0 
30.z 
of the 1930's influencin modern science ro-
grams.-~ n the 1930's, a new movement began in the organiza-
ience programs which has continued and contributed 
to the e er-improving status of elementary science in the 
schools The following s~atement made by W. c. Crox-
!/ ton i a book published in 1937, indicates some of the 
changing practices which have influenced current science pro-
grams. 
"These evidences show very clearly that the move., 
to make science an important part of the elementary 
ol program of studies is getting underway. The 
arance of new courses of study, methods courses, 
and elementary science textbooks indicates that the 
mo ement has already gained the momentum necessary to 
sw ep away the traditional resistance of the schools 
ag inst change.u 
The Nature of Modern Science Programs 
Po nts to be considered.-- Before any description can be 
oncerning the present status of elementary science or 
trends in science teaching, there must be a discussion 
nderlying philosophies of science which influence 
ree points which should be considered are: (1) a de-
script"on of science itself; (2) science as it .serves the 
needs children; and (3) the criteria of a good science 
.\ 
J 
0 
0 
31,~. 
A de~cription of science.-- There are many definitions 
given of the term science. One very brief, yet inclusive 1 !I 
statemen1 is made by Morris Shamos: nrt is the search for 
order in nature. 'The Scientist seeks to account for nature 
in the s mplest possible terms, that is with the greatest econ-
omy of t~ought and expression." 
Yet, in the broad sense that science is used today, more 
seems to be involved than is implied in this statement. A 
more cou.~lete definition in terms of science education is that 
1:"' • ?:.! 
given b} Tannenbaum and Stillman: 
nBut what is science? For one thing it is an or-
gat ized accumulation of factual information, for another, 
it is a series of generalizations based on these facts. 
It is, however, much more than this. Science is a way 
of thinking, a way of feeling, and even more important 1 
a 11ay of behaving toward people 1 toward things 1 and to-
war-d ourselves." 
Sc[ence and the needs of children.-- Since science plays 
such an important part in society, it must be a carefully 
plannec and organized area of the curriculum which will serve 
the neEds of the children who are to be a part of this so-
ciety. Therefore, we must use what we know about children, 
their eeds and their interests, in planning and carrying 
!/ Nat onal Society for the Study of Education, Rethinking 
Scienc ~ Education, Morris H. Shamos, "Science and the Humani-
ties,n University of Chicago Press, Chicago, Illinois, 1960 1 
P• 5. 
£/ Harold B. Tannenbaum and Nathan Stillman, Science Educa-
tion for Elementary School Teachers, Allyn and Bacon, Inc., 
BostoD 1 1960, P• 3. 
0 
32 ..., 
through lementary science programs. 
ence 
of the most universal and spontaneous drives of 
which would need to be considered in planning a sci-
ram as stated by William Ragan are: !/ 
"(1) The need to explore; (2) the need to satisfy 
mu cle hunger; (3) the need to associate with other 
ch.ldren in work and play; (4) the need to have outlets 
fo his imaginative life; and (5) the need to be recog-
ed as an individual." 
teria of a ood science In establishing 
for a good science program, there must be concern 
lying the needs and interests of children to the 
and fullest meaning of science. 
hough there is no widespread general agreement among 
scope and sequence of science concepts and 
understandings in the elementary grades, there are several 
basic ·deas concerning the requirements or criteria of a good 
scienc program. 
B 
y 
nett describes the modern science program in terms 
of thr e basic criteria: 
uThe most common criteria for the selection of ex-
riences and content now in use in curriculum develop-
nt throughout the country are: (1} the needs of the 
ildren; (2) the basic social processes which society 
st carry on; and (3) the values that are basic to 
d mocracy and to the furtherance of individual and group 
l·fe in the world today.n 
!/ William B. Ragan, Modern Elementary Curriculum, The Dryden 
Press Inc., New York, 1953, p. 371~ 
Y R. Will Burnett, Teaching Science in the Elementary School, 
Rineh rt and Company, Inc., New York, 1953, p. 117. 
0 
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11 ee and Greenlee describe the science program in 
a way of thinking and working: ttA good science pro-
gram te hes children that unfounded opinion# carelessly 
gathere facts and personal bias are out of place in solving 
problem of science. tt 
y 
1 De Hurd feels that regardless of actual content 
matter, certain objectives must first be established in order 
to have a successful science program: 
good 
ence 
nobjectives indicate the nature of the educational 
eavor and denote the direction it should take; they 
ve as a guide for the choice of teaching procedures 
an provide hypotheses for making curriculum decisions. 
Th y suggest to the teacher why his work is important, 
ho to plan it, and how to evaluate it.''· 
ore specific account of what should be included in a y 
is given by Boyer in his study of Sci-
in which he lists ten requirements for a good 
Some of these areas include balanced treat-
subject areas, functional integration with other curri-
culum a variety of activities, provision for individual 
the need for children to solve problems of their 
School Sci-
for Super-
B. 
De Hurd, "Science for Our Changing Times#" Rethinking 
Education, Fifty-Ninth Yearbook of the National So-
or the Study of Education, University of Chicago Press, 
, Illinois, 1960, P• 18. 
y Donald A· Boyer, "A Comprehensive Study of the Science 
Achie ements of Pupils in the Elementary Schools,tt Science 
Educa ion, 39:2, February, 1955, P• 3. 
0 
own, ision for group work, total and continuous develop-
ment grades, and continuous evaluation. 
and th 
changes in the basic philosophy of science education 
asis of thought behind today's modern methods of 
!I 
scienc eaching are well summarized by Dr. Charles Parish 
when hi' st::::~i~ recent years, the amazing developments in 
s "ence and scientific thinking have exposed the inade-qu cies of old fashioned lock-step teaching with its 
e~ hasis on rote learning. The modern teacher is vitally 
if erested in that kind of learning which influences be-
hr ior, and such learning is self discovered." 
I t, then, are the current trends in the modern science y progr~. Blough summarizes those of primary importance as: 
or 
of 
• An increased emphasis on science as an integral part 
elementary school program either as a separate subject 
with other areas of the curriculum. 
2. The development and completion of definite courses of 
r curriculum guides in many states, towns, and cities. 
Science experiences built on a problem-solving tech-
than on answering unimportant questions or recall 
scientific £acts. 
Use of actual experiences whenever possible with less 
hearing or reading about science. 
les c. Parish, nWhat is 
~~~e=r, 77:6, February, 1960 1 
YGi 
Activity Teaching?" Grade 
P• 40. 
Bleme 
Comp 
nn o. Blough, Julius Schwartz, and Albert J. Hugget~, 
tar School Science and How to Teach It, Henry Holt and 
y, Inc., New York, 1958 1 P• s. 
0 
5. djustment of science offerings and learning methods 
to interests, and abilities of children. 
6. stress on using community resources to bring sci-
7. he co-operative efforts of administrators, teachers, 
and pup·ls to plan and carry out an effective program. 
8. increasing effort to determine how science con-
tribute to the development of children and how it fits into 
the tot 1 learning situation. 
9. The attempts being made to identify at an early stage 
with special talents and interests in science 
inting them with the nature and satisfactions of sci-
T es of curricula which utilize these trends.-- These 
basic ·deas of curriculum development are included in the 
variou 
States 
curricula of school systems throughout the United 
Blough'!/ describes the curricula in some of the 
larger school systems such as Baltimore, Maryland; Cleveland, 
Ohio; d New York City as structured programs with a sequen-
sis of development of science concepts from kinder-
through grade six. These systems organize content to 
provi e for specific teaching materials at each grade level 
!/ Gl nn o. Blough, nneveloping Science Programs in the Ble-
menta y School," Rethinking Science Education, The Fifty-
Ninth Yearbook of the National Society for the Study of Bdu-
catio , University of Chicago Press, Chicago, Illinois, 1960, 
PP• 1 4-127. 
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or to prcvide material for groups of two or more grades such 
as grade one~ two and three and grades four, five~ and six. y 
The unstructured program is also described by Blough 
as one w~ich is guided in content choice solely by the chil-
dren's ipterests. In this type of program, a course of study 
is consi~ered as completely unnecessary. This type of program 
seems tc be more prevalent in small towns and teaching unions. 
Al1hough research tends to favor the structured program 
in elem«ntary school science~ any method or approach to teach-
ing sci«nce can be considered successful if~ as stated by Tan-
nenbaum and Stillman~~ it develops n •••• children who not 
only unierstand facts~ but who also behave in positive and 
creative and rational ways because of their education.n 
Orga~izing and Teaching Science in the Elementary School 
Pcints to be considered.-- In the explanation and appli-
cation of current science trends to modern science education, 
there s need to consider such topics as: the selection of 
conten material; the teaching methods now in use; the place 
of materials and equipment; the role of the science consultant; 
and th~ evaluation of science programs. 
y Ibi~.~ P• 128. 
~ Harold B. Tannenbaum and Nathan Stillman, Science Educa-
tion for Elementary School Teachers, Allyn and Bacon~ Inc., 
Bostor:~ 1960~ p. 5. 
0 
Sel ction of content material.-- As stated previously, 
there is no general agreement as to what should be taught in 
science at any one grade level. Most educators feel that the 
choice f science content material relies upon four main fac-
Y 
ch are summarized by Blough as: 
''(a) The child, with his emotional, intellectual, 
physical needs; (b) the environment, both natural 
man-made, in which the child lives; (c) the sciences, 
ecially biology, chemistry, physics, and astronomy; 
(d) the total school program as it relates to the 
ds of society for informed citizens capable of partici-
ing in social living .. n 
ice of content depends, then, upon the needs and in-
of children in a particular area along with certain 
scienc understandings which may be applied to the experi-
ences f everyday life.. However, this does not mean either a 
lock-s ep type of program with specific learnings at each 
grade evel, nor an accidental-incidental approach based 
solely upon the interests of children. The relationship be-
tween ncidental and planned learnings is shown in the fol-
Y 
lowing statement in the Journal of Education: 
YPe 
A Vie 
Educa 
cembe 
"While incidental science is sometimes very effec-
t"ve, it cannot be relied upon to provide a well-rounded 
structured program for a young child. Of course, the 
nn 0. Blough, op. cit., p. 119. 
rl Astrid Nelson, "Science in the Elementary School," 
of Science Education Review and Forecast, Journal of 
ion, Boston University School of Education, 141:2, De-
' 1958, P• 11. 
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tent 
gram needs to provide for incidental or current 
rnings that are important, but the planned experi-
es, the planned units of work are the basis for an 
quate P.rogram.n 
reasons such as these, science programs vary in con-
!/ 
many respects in different places. However, Blough 
e following areas as those mo~t frequently appearing 
in curr·culum guides throughout the country; living things, 
space, communication, transportation, resources of 
magnetism and electricity, weather, machines, 
change in the earth, and health. 
M teachin now in use.-- How science is to be 
taught and what learnings should result rather than specific 
conten material seems to be the emphasis of research con-
ducted within the last few years. The Scientific Method and 
the blem Solvin A roach are the most commonly used terms. 
!/ Gl 
1947, Katherine Hill~ described this approach to 
teaching in this way: 
t'Time should be allowed for investigating, for dis-
c ssing, for a general exchange of ideas. This is neces-
sary if children are to grow in their ability to make 
etter identifications, to question more effectively, to 
se facts as a basis for speculation and causal relation-
hips, and to draw more well based conclusions.n 
Noll 1/ also listed certain habits, which he felt 
Blough, op. cit., P• 124. 
herine Elizabeth Hill, Children's Contributions in Sci-
iscussions, Bureau of Publications, Teachers College, 
ia University, New York, 1947, p. 83. 
lf Vi tor H. Noll, op. cit., p. 25. 
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developed through effective science teaching, such 
cy, honesty, open-mindedness, suspended judgment, 
criticism. 
, then, can this scientific approach be defined? Cur-
earch such as that presented in the Fifty-Ninth Year-
the National Society for the Study of Education states 
!I 
re is no one scientific method. Paul Dressel, in 
lication, says in this respect: "At present most 
on this subject feel that there are many ways to solve 
scientifically and that no one way is necessarily 
of scientific thinking." 
basic idea behind all the methods of scientific think-
problem solving techniques is a step by step thinking 
·y 
Nelson lists the basic patterns of these steps as: 
Identification of a problem through a sense of ,per-
or of being thwarted; 
A tentative hypothesis or hypotheses occur based on 
hypotheses are tested and elaborated upon by 
experimentation or research; 
More rigorous tests are devised to test these hypoth-
y Pau L. Dressel, "How the Individual Learns Science," Re-
thinki Science Education, Fifty-Ninth Yearbook for the --
Natio al Society or the Study of Education, University of 
Chica o Press, Chicago, Illinois, 1960, P• 46. 
?:/ Pe rl Astrid Nelson, op. cit., PP• 2-3. 
0 
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eses eith r solving the problem or revealing those which do 
not stand up to tests; 
s •. A satisfactory solution is arrived at and acted upon 
and ly communicated to others. 
namely, 
cal, 
In 
carried 
this 
into 
this type pf approach can be derived some of the 
s upon which today's science teaching is based, 
thinking and experimentation leading to logi-
ordered conclusions. 
actual teaching process, this approach is best 
through the use of a variety of activities. In 
the differences among individual children are taken 
A comprehensive description of such activities 
in the following statement by Blough: l/ 
40 
nWhenever possible children should be given an oppor-
tu ity to gain knowledge of the world about them through 
direct experience. When children engage in activity in 
wh"ch they gain firsthand knowledge for a purpose, clear 
un erstanding and intelligent interpretation of the en-
onment are likely .. " 
A ariety of teaching procedures has been developed using 
this blem solving approach, with a wide range of activities 
provided for the children. Most of these pro-
been carried on in the traditional self-contained 
The most recent approach which is no longer con-
in one classroom is the team learning and team teaching 
o. Blough, nTeaching and Evaluating Science in the 
ary School,u Fifty-Ninth Yearbook of the National So-
or the Study of Education, University of Chicago Press, 
, Illinois, 1960, p. 141. 
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This method is described by Bryce Perkins !/ as 
a progr which groups children according to units of activity 
y might receive instruction directly from a teacher 
or from apes, television etc. Grou~ing in this program may 
involve rom six to eighty-five children depending on the 
or concepts to be developed. 
Th lace of materials Certain materials 
and necessary to the successful operation of 
science programs in the elementary schools. However, the use 
of simp e materials is often stressed for the elementary 
schools Freeman ~ stresses the use of simple materials for 
the 
sons as ease of manipulation by the children, putting 
on principles rather than on equipment, and ease of 
for further experimentation by children outside of 
e main purpose of science equipment in the elementary 
to help the children to master the skills of science. 
by Dr. Nel.son: Y "· ... it is evident that the 
ogrruns are the result of good teaching plus 
Perkins, 11Teamwork Produces Audio-Visual Techniques," 
~~~~e~a~c~h~e~r, 78:10, June, 1960, PP• 55-57. 
eth Freeman, Thomas I. Dowling, Nan Lacy and James Tip-
Helping Children Understand Science, John c. Winston 
y, Philadelphia, 1954, P• 30. 
2/Pea 1 Astrid Nelson, op. cit., P• 12. 
) 
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adequate books and supplies." 
The role of the science consultant.-- Another aid to 
effective science teaching is the practice of employing a 
science consultant. y 
Ashley describes the role of the science consultant 
in this way: 
"As I see it, the science consultant has a dual 
role. He must serve as a resource person and as a co-
teacher working with and through the classroom teacher. 
He helps plan ways with the classroom teacher for sci-
ence to enter the children's learning experiences •••• tt 
The consensus of opinion among researchers seems to be 
that competent supervision is needed in the field of ele-
mentary science in order to develop programs which will ful-
fill the goals of modern science education. y 
Donald Stotler summarizes the role of supervision as 
well as the most pressing problems of science still left to 
be solved as: 
"The need for good supervl.sl.on is great because 
the challenges are many. The following problems seem 
most formidable: hiring better-trained teachers; offer-
ing more effective in-service programs; developing more 
vertical articulation of the science program; promoting 
more co-operative and long-range planning with the pub-
lic; making a variety of instructional materials more 
accessible; giving leadership in the co-operative develop-
!/ Tracey Ashley, "The Development of the Science Program in 
Childhood Education in the Greatneck Public Schools," Sci-
ence Education, 39:2, February, 1955, PP• 31-32. ---
Y Donald Stotler, "Supervision of the Science Program," Re-
thinking Science Education, Fifty-Ninth Yearbook of the --
National Society for the Study of Education, University of 
Chicago Press, Chicago, Illinois, 1960, P• 228. 
J 
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ment of educational experimentation; and providing oppor-
tunity and encouragement for science teachers to more 
nearly approximate in their classrooms the spirit and 
learning of a genuine research laboratory.n 
Evaluation of the science program.-- Once a good science 
program has been established, the question of evaluation of 
progress is raised. Most educators feel that the most accu-
. 
rate and meaningful evaluation is accomplished not only through 
written tests but through observation to determine the develop-
ment of attitudes, accuracy, and type of work which a child 
accomplishes. 
y 
Standardized testing in science is not recommended by a y 
majority of educators. Blough, for example, feels that 
since there is no general agreement of scope and sequence in 
elementary science, that'the standardized test is not neces-
sary and in many cases inappropriate. 
A summary ·of general procedures to be used in the evalua-
tion of the science program is listed as follows by Freeman: 
tt(l) Formulation of a clear statement of purpose 
in terms of child behavior; (2) planning situations or 
recognizing existing ones where behaviors may be ex-
pected; (3) collection of evidence to show how and to 
Y 
1/ Harold E. Tannenbaum and Nathan Stillman, Science Education 
!or ~lementary School Teachers, Allyn and Bacon, Inc., Boston, 
1960, P• 225. 
Y Glenn o. Blough, Julius Schwartz, and Albert J. Huggett, 
Elementary School Science and How to Teach It, Henry Holt and 
Company, Inc., New York, 1958, p. 84. 
2/ Kenneth Freeman, op. cit., P• 301. 
,. 
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what extent the purposes are being realized; and (4) in-
terpretation of the evidence in light of purposes to 
determine needs for modification and further development 
of the program. tt 
The Future of Science Education 
There is a continuing trend in all areas of education to 
change and improve upon understanding and broaden the know-
ledge of the way in which children learn and how their needs 
can best be met in the public schools. Because of increasing 
technical knowledge and skills, science has become an area of 
intensive study and interest by educators and laymen alike. 
The following statement concluding the study conducted 
by the National Society for the Study of Education is an ex-
cellent summary of the position of science education in the 
elementary schools today: !I 
"The problems of science education will never be 
completely solved, but children must be inducted into 
the culture which is increasingly oriented in science. 
There are areas of agreement as to how science educa-
tion can be improved. The task of the educator, the 
scientist, and the public, generally, must be defined 
in terms of our present knowledge of science and the 
learning process, of science in contemporary life, and 
of our responsibility to the oncoming generation." 
!/ Paul De Hurd and Philip G. Johnson, ttproblems and Issues 
in Science Education," Rethinking Science Education, Fifty-
Ninth Yearbook of the National Society for the Study of Edu-
cation, University of Chicago Press, Chicago, Illinois, 1960, 
P• 338. 
.. 
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CHAPTER III 
A TENTATIVE CURRICULUM GUIDE IN SCIENCE FOR GRADES 
ONE, TWO, AND THREE OF THE PUBLIC SCHOOLS 
OF MIDDLETOWN, RHODE ISLAND 
An Explanation of the Guide 
Introductory page.-- The following is a copy of the in-
troductory page which accompanied the curricu1um guide as it 
was presented to the teachers: 
This Science Curriculum has been constructed for the use 
of the teachers in Grades One, Two, and Three in the Public 
Schoo1s of Middletown. It consists mainly of science concepts 
which were discussed and accepted by the teachers of each 
grade level as suitable areas of study for the children in 
those grades. Also included are suggestions as to time allot-
ment per week, activities which might be used to carry out 
these basic concepts, and a listing of materials needed to 
aid in the teaching procedure. 
The ideas presented in this curriculum have been gathered 
from many sources and are centered around a spiral program of 
study. These sources are listed in the Appendix (D). The 
spiral program includes the same basic topic headings of study 
for each of the six elementary grades. These main topics are 
started simply in the first grade and are gradually built up 
and enlarged upon through the succession of grades. There-
fore1 by the sixth grade1 the child should have a wide under-
standing and a complete background in each of these areas. 
The twelve major ~reas of study included in the program 
are: Weather; Air; Water; Astronomy; Energy - Light, Heat, 
and Sound; Electricity; Magnetism; Geology; Health and the 
Human Body; Plants; Animals; and Machines. 
The main purpose of this guide is to provide a structured 
program in elementary science with a sequential development of 
learnings and skills from grade one through grade six. There-
fore~ although specific concepts are listed for each grade 
level, it should not be assumed that the teacher is held to 
strict adherence of these concepts. -Only the individual class-
room teachers can determine where in this guide her class should 
begin and how far it can progress within a year's time. 
However, it is important that the teachers in the first 
three grades sincerely try to follow the main ideas of this 
guide as completely as possible so that the teachers of grades 
four, five and six will have a firm foundation upon which to 
continue the elementary science program. 
General information for teachers.-- Instead of including 
a separate explanatory sheet for each grade level as was done 
in the copy of the guides received by the teachers, the writer 
has summarized this section under the t · h op~c eadings of: file: 
r\ 
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Books; and Explanation of Concepts, Activities, and Materials. 
1. Time: A minimum time per week for the· teaching of 
science was established by the teachers of grades one, two, 
and three. It was stressed, however, that this was a minimum 
and that more time should be spent in the teaching of science 
if possible. The division of time per lesson on a daily basis 
was left to the discretion of the individual teachers~ A list-
ing of these minimum times is as follows: 
Grade one: 35 to 40 minutes per week 
Grade two: 40 to 50 minutes per week 
Grade three: 60 minutes per week. 
2. Books: Since one of the major concerns of the teachers 
was the acquisition of new science books for all grades, it 
was decided by the teachers of grades two and three to.recom-
mend only one basic science book for this first year of use of 
the curriculum. The teachers of grade one chose to divide 
their order by having three basic books which would be used 
in group work. All the teachers of the first three grades ex-
pressed the hope that a greater variety of books would be made 
available in the years to come. 
In addition to this basic science text, other books 
for use in science teaching are available at a central library. 
A listing of these books is given in the Appendix (D). 
3. Explanation of concepts, activities, and materials: 
i 
The following statement was made in the curriculum guide con-
0 
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_, 
cerning the concepts, materials, and activities: 
The following basic concepts should be taught in this 
grade through the year. Since, in many instances, it will not 
be possible to cover all these areas completely, the most im-
portant areas for each grade level are starred (*). These 
areas should be covered during the year so as to establish a 
continuity in the elementary science program. 
The activities listed are suggestions which might be used 
during the teaching of the concepts. It is not necessary for 
all of them to be carried on. 
The materials listed are those which it would be difficult 
for the teacher to obtain and which should be available in each 
school this year. 
The Curriculum Guide for Grade One 
*Weather.--
A. Concepts 
1. We have many different kinds of weather. 
2. Rain and fog come from the clouds. They are 
tiny drops of water in the air. 
3. The clouds move across the sky. 
4. The clouds may sometimes cover the sun so 
that we cannot see it. 
5. Snow and ice are frozen water. 
6. The sun keeps us warm and gives light. 
0 
0 
7. Snow and ice will become water again if 
they are heated. 
8e Water sometimes disappears into the aire 
B. Suggested Activities 
4Q -
le Keep a daily weather record from observations. 
2. Demonstration of fog: Put hot water in a 
milk bottle and place an ice cube or ball of 
snow on tope The cold will cause the hot 
water to condense making fog in the bottles 
3. Evaporation of water into the air: Wet two 
objects such as paper# cloth, or sponge. 
Place one in the sun and one in the shade. 
Observe which gets dry first. 
4. Demonstration of rain: Boil a glassful of 
water in a kettle. Hold a cool glass over 
the pan and let the steam hit the sides. The 
cooled steam forms drops of water like rain. 
5. Look at a snowflake or ice through a magni-
fying glaes• 
6. Demonstrate the changes in water from ice to 
water to vapor. 
1. Water proof clothing: Put a rubber rain hat 
upside down in a pan of water. Place articles 
in the hat and note that they do not get wet. 
Use other materials in place of the hat and 
0 
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see which are best for wear in rainy or damp 
weather. 
8. Test a thermometer to see that heat makes 
the line go up and cold makes it go down. 
Make a ribbon thermometer to show daily tem-
perature. 
9. Draw pictures to illustrate different kinds 
of weather. Illustrate clothing for different 
weather. 
c. Materials 
1. Thermometer 
2. Alcohol burner, candle etc. (used by teacher 
only) 
3. Magnifying glass~ 
*Air.--
A. Concepts 
1. Air is all around us even though we cannot 
see it. 
2. Air takes up space. 
3. ~ir goes up very high. 
4. We must have air to live. 
5. Air presses on things (pressure). 
6. Moving air is called wind. 
7. Wind moves things. 
B. Suggested Activities 
1. Show that air takes up space by placing a 
\ 
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napkin in a glass and inverting it in a pan 
of water. Air prevents the napkin from get-
ting wet. 
2. Show air pressure by filling a glass with 
water and placing a piece of oaktag over the 
top. Hold the card in place and invert the 
glass. The card will stay in pla·ce because 
of air pressing up on it. 
3. The force of air may also be shown by re-
leasing the air from a balloon. 
4. Show the force of wind by running with arms 
out, by blowing feathers and paper, blowing 
up a paper bag etc. 
5. Observe how birds use the wind to fly. Imi-
tate the motion of wings with arms. 
6. Make gliders, sailboats and other things 
which use the wind to move. 
7. Draw or collect pictures showing the effects 
I 
of wind or things which the air moves. 
c. Materials 
All the experiences in this area can be performed 
with simple materials in the classroom or those 
brought in by the chi1dren. 
*Seasons.--
A. Concepts 
0 
0 
Autumn 
1. In the fall--autumn--leaves change color and 
fall from the trees. 
2. It begins to get cooler in the fall so we 
must put on warmer clothes. 
Winter 
3. Most trees do not have leaves in the winter. 
4. Snow falls and water freezes when it gets 
very cold. 
5. Because it is so cold in winter, we must wear 
warm clothing. 
6. The days are shorter in winter so it gets 
dark earlier. 
Spring 
7. In the spring the snow and ice melt. 
8. In the spring the leaves begin to grow and 
farmers plant their crops. 
9. Birds build their nests. 
10. The grass begins to grow and get green. 
Summer 
11. In the summer it gets very hot. 
12. There is no school in summer so we play and 
go swimming. 
13. We do not wear as many clothes in the summer. 
0 B. Activities 
1. Draw or collect pictures of the natural 
changes which occur from season to season. 
2. Dress dolls in the proper clothing for each 
season. 
3. Take nature walks during each season to note 
changes in the plants, ground etc. Write 
stories and draw pictures to go along with 
this. 
4. Keep a record of changes in plants and animals 
from one season to the next. 
s. Pick a ttpersonaltt tree to watch all year 
noting the changes through the year. 
6. Learn the east - west directions of the sun 
by noting where it rises and sets and changes 
in shadows at different times of the day dur-
ing the year. 
c. No special materials are needed in this area. 
Water.--
A. Concepts 
1. Some things float and other things do not. 
2. When we make a floating thing heavier it 
sinks further down into the water. 
3. If an object is too heavy, it will not float 
at all. 
0 
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4. We should learn safety rules for when we go 
in swimming. 
5. Some things will mix with water (dissolve). 
6. Water will move from a high place to a low 
place. 
7. Drinking plenty of water helps to keep us 
healthy. 
8. Water can make things turn rusty. 
B. Activities 
1. Float a variety of objects in water keeping 
a record of those that float and those that 
do not. 
2. Make a floating object sink by'making heavier. 
3. Dissolve things in water and keep a record of 
those that do and do not. 
4. Build up a hill in a box; pan, or terrarium 
and pour water over it so that the children 
can see how water flows downhill. 
5. Show rusting by placing a nail in a jar with 
a wet sponge. Set up a control with a nail 
in a jar without the sponge and compare re-
sults. 
6. Show that water takes up space by filling a 
container with water and then trying to put 
a piece of wood in. It will cause the water 
0 
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to spill because there is not enough room 
for it. 
c. Materials 
1. Terrarium or large box 
2. Nails 
3. Assorted bowls, bottles, and jars. 
Astronomy.--
A. Concepts 
1. The sky goes up as far as you can see. 
2. The sun, moon, and stars are objects in the 
sky. 
3. We get light from the sun. It is very bright. 
4. at night the sky is dark, and we cannot see 
the sun. 
5. Sometimes we see the moon at night. It is 
not as bright as the sun. 
6. We can also see the stars at night. 
7. Stars look small because they are so far away. 
8. Stars sometimes seem to make pictures in the 
sky. 
9. We live on the earth. It is very big. 
10. The sun is in the east in the morning and in 
the west in the afternoon. 
B. Activities 
1. Compare the sky in the day and at night through 
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pictures and drawings. 
2. Mark the shadow of a child at different times 
of the day to illustrate how the sun moves. 
3. Note and keep a picture record of the dif-
ferent shapes of the moon during a mo~th. 
4. Develop the concept of distance by holding a 
flashlight close to the group and noting its 
size. Move further and further away so that 
the children can see how it seems to get 
smaller. To continue the idea$ have the chil-
dren watch cars and people as they move away 
and seem to get smaller. 
5. Draw pictures of the Big Dipper; 
6. Construct star slides. Cut a piece of card-
board to fit a projector or slide holder. 
Punch holes in the cardboard in different star 
patterns. Focus on the blackboard or black 
paper to reproduce the stars. 
7. Note the effects of sun. For example, discuss 
sunburn and fires started from the sun's heat. 
8. Observe how the sun dries objects. 
c. Materials 
1. Slide projector 
2. Flashlight 
3. Magnifying glass. 
0 
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*Health and the Human Body.--
A· Concepts 
1. Children grow taller as they get older. 
57 
2. Fingernails and hair grow long and have to 
be cut. 
3. Bones grow inside our body. 
4. Cleanliness helps to keep us healthy (care 
of body, teeth, hair, nails etc.). 
s. We need to eat certain foods to make us grow 
and keep healthy (milk, vegetables, fruit 
etc.). 
6. Dirt contains germs which may make us sick. 
7. There are people who work to keep us healthy 
and to take care of us when we are sick (doc-
tor, nurse, dentist etc.). 
8. Sitting and standing straight and tall helps 
our bones to grow straight (posture). 
9. Rest, fresh air, and exercise are ways of 
k~eping us healthy and strong. 
10. We need to wear clothes suited to the weather 
so that we will not become sick. 
11. We need proper light to read and work by (care 
of the eyes). 
B. Activities 
1. Keep a record of weight and height during the 
0 
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year to show growth. 
2. Set up rules for good health. 
3. Demonstrate care of teeth with a model. 
4. Dramatize good and poor health habits. 
5. Invite the school nurse, doctor, and dentist 
to speak to the class. 
6. Conduct a weather fashion review of correct 
clothing for different weather. 
7. Conduct a good health breakfast or luncheon. 
8. Make a booklet on good foods for health. 
9. Show how people change as they grow. Have the 
children bring in their baby pictures and com-
pare with the way they look at present. 
10. Conduct group exercises. 
Ci Materials 
1~ Chart on basic foods 
2. Model teeth. 
*Animals---
A. Concepts 
1. There are many different kinds of animals. 
2. Animals live in many different plac~s· 
Fish live in water. 
Frogs live on land and in water. 
Some animals live in trees. 
Some animals live under the ground. 
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Some animals live in zoos, on farms, or in 
people's homes. 
3. Some animals are useful to us for food, · 
clothing and doing work. 
4. Animals need food and water and homes to 
live in. 
5. All animals have young. Some take care of 
them and sqme do not. 
6. Some animals protect and help each other. 
1. Special studies may be conducted of specific 
animals that 1ive on farms, in zoos, and of 
birds, insects, and pets. 
8. Goldfish live in an aquarium and must be taken 
care of. 
9. Some animals need people to take care of them. 
10. Animals ~re affected by changes in weather. 
B. Activities 
1. Conduct a pet day. 
2. Identify and match animals and their babies 
from pictures. 
3~ Keep and care for an animal in the room. 
(canary, fish, hamster etc.). 
4. Collect tadpoles and watch them develop into 
frogs. 
5. Go on field trips to ponds, woods, a farm or 
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the zoo. 
6. Keep a caterpillar and watch it grow and de-
velop. 
7. Construct a bird feeding shelf outside a 
window. 
8• Study a bird's nest. 
9. Set up rules for the care of pets. 
c. Materials 
·1. Aquarium or terrarium 
2. ·Materials for a bird feeding station 
3. Charts and pictures of different animals. 
*Plants.--
A. Concepts 
1. Plants grow from seeds and from bulbs. 
2. Plants usually grow in soil. 
3. Plants need sunlight and water to grow well. 
4. S~eds grow on or in plants. 
5. People eat some kinds of seeds. 
6. Many plant~ have roots 1 stems 1 leaves and 
flowers. 
7. Some plants die in the winter 1 others grow 
under the ground 1 and some stay alive on top 
of the ground. 
8. Plants grow very fast in the spring. 
9. Plants grow in many different places. 
10. Most trees lose their leaves in the fall 
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and grow them back in the spring. 
11. Leaves of pine trees are called needles. They 
do not fall off in the autumn. They stay green. 
B. Activities 
1. Experiment with plants as to needs--water, 
sunlight etc. 
2. Conduct field trips to learn the identifica-
tion of common trees and flowers. 
3. Collect materials which come directly or in-
directly from trees. 
4. Plant seeds and watch them grow. 
5. Collect different kinds of cones, needles, and 
leaves. 
6. Plant bulbs in custard cups. 
7. Make egg shell gardens. 
c. Materials 
1. A variety of seeds and bulbs 
2. Containers in which to grow pLants. 
Magnetism and Electricity.--
A. Concepts 
1. ~lectricity makes light. 
2. ~lectricity comes to us through wires. 
3. A little electricity makes a small light, and 
a lot of electricity makes a strong light. 
4. A magnet picks up things made of iron and 
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steel. It will not picK up other things • 
.'5· A compass has a magnet in it. 
6. Some magnets are stronger than others. 
B. Activities 
.. 
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1. Set up safety rules for electricity. 
2. Connect a light or bel+ to a battery to show 
how electricity travels. 
3. Test a variety of materials with a magnet. 
Keep a record of the results. 
4.·Use games with magnetic devices. 
5. Compare several magnets as to strength. 
6. Demonstrate a compass. 
1. Bring in concept of north and south with the 
compass. 
c. Materials 
1. Magnets 
2. Dry cell battery 
3. Compass 
4. Magnetic toys. 
Heat.--
-
A. Concepts 
1. We get heat from such things as the sun, 
electricity, and fire. 
2. Sometimes heat makes things melt. 
3. Heat helps to dry things. 
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4e We have heat in our bodies. 
5. We have to be careful with fire so that we 
won't get burned. 
6. We have to be careful that the hot sun does 
not burn us. 
7. Heat £rom fire makes water and many other 
things hot. 
B. Activities 
1. Make a chart or collect pictures of things 
which give heat. 
2. Feel the amount of heat from dif£erent sources 
such as a candle, bulb, radiator etc. 
3. Melt a piece of ice from the heat in your 
hand. 
4. Measure the temperature of water before and 
after heat has been applied. 
5. Visit the school furnace. 
6. Make rules for fire prevention and illustrate. 
1. Demonstrate the sun's heat with a magnifying 
glass. 
8. Compare the heat in objects which were in the 
sun and in the shade. 
9. Construct a ribbon thermometer~ 
10. Dry materials in different forms of heat. 
0 
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c. Materials 
1. Thermometer 
2. Magnifying glass 
3. Candles and/or an alcohol lamp. 
Sound.--
A. Concepts 
1. Musical instruments make sounds. 
2. Each instrument has a different sound. 
3. You can t~ll many things by the sound that 
they make. 
B·. Activities 
1. List as many sounds as possible. 
2. Have the children cover their eyes and iden-
tify objects and voices. 
3. Test to see how sound travels and changes 
·with distance. 
4. List words which describe a sound. 
5. Make a picture chart of objects that make 
sounds. 
c. Materials 
No special materials are needed in this area. 
Machines.--
A. Concepts 
1. Machines do work and make it easier. 
2. Machines may be big or little. 
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3. Fathers and Mothers use machines run by 
electricity .. 
4. Airplanes, trucks, and cars are machines. 
5. Pulleys help to lift things up. 
6. -we use different machines every day. 
7. We have machines in school. 
B. Activities 
65 
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1. Write a story telling how machines help us. 
2. Visit different rooms in the school and find 
as many different machines as possible. 
3. Make charts and draw pictures of different 
kinds of machines. 
4. Demonstrate ways in which machines make our 
work easier. 
5. Try moving a cart with wheels and without 
them. 
6. Use a pulley to lift a weight. 
7. Name and talk ~bout toys that are machines. 
c. Materials 
1. Pulley 
2. Wheel 
3. Lever. 
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*Weather.--
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A. Concepts 
1. Clouds have different sizes and shapes. 
2. Fog is a cloud near the ground or ocean. 
3. Clouds are made of tiny drops of water. 
4. The water in the air sometimes freezes and 
becomes snow. 
s. Snowflakes may change back into water if the 
air is warm enough. 
6. If there is more water in the air than it can 
hold, it rains. 
7. The sun warms the air. 
8. Our four seasons are summer, winter, fall, and 
spring. 
B. A..cti vi ties 
1. To show the composition of fog and clouds, 
boil some water and watch the steam (fog) 
come out into the air. Condense the steam to 
form water by holding a pan of ice near it. 
2. Observe the clouds on different type days. 
Draw pictures and make charts to illustrate. 
3. Form frost by again boiling water and con-
densing it on a pan. But before placing the 
pan of ice over the steam, add a little salt 
to the ice and it will form frost. 
4. Study snowflakes with a magnifying glass·. 
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Make drawings and cut out snowflakes. 
5. Keep a weather record on a map. Have the 
children bring in weather maps from the papers 
along with weather reports. Keep a chart on 
this information. Draw pictures to illustrate 
types of weather and place them on the map 
according to the forecasts. 
6. Observe wind directions by making wind vanes. 
Note the movements of flags~ clothes~ and 
other things as they blow in the breeze. 
7. Observe the effect of heat in the air on dry-
ing. Compare the rates of drying by placing 
two pieces of wet cloth to dry~ one in the sun 
and one in the shade. Compare the rates of 
evaporation by using two dishes of water~ one 
in the sun and one in the shade. Feel the 
difference of heat in the air in t~e sun and 
in the shade and check with thermometer read-
ings. 
8. Write stories about different events and hap-
penings in different weather. 
c. Materials 
1. Thermometer (large markings and simple 
gradation) 
2. Primary map of the United States 
0 
Air.--
3. Form of heat--alcohol burner~ candle etc. 
(to be us·ed only by teacher) 
A. Conc~pts 
1. Air is all around us. It is part of the 
earth. 
2. Air takes up space. 
3. We need air to live and to breathe. 
4. Air has pressure. It moves things up and 
pushes them down. 
s. There is dust and smoke in the air. 
6. The air is cleaner in the country than in the 
city because there is less dust and smoke. 
1. Moving air is called wind. It blows from 
different directions. 
8. Air helps things to float. 
9. The wind moves the clouds in the sky. 
B. Activities 
1. To develop realization that air is a sub-
stance: 
Run fast and feel the force of the wind; 
Make kites, pinwheels~ gliders and see how 
the wind moves them; 
Let the air slowly out of a balloon and feel 
its force; 
Breathe deeply and feel air entering the lungs. 
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2. Blow up·a balloon. See and feel how the air 
takes up space. Compare an inflated balloon 
with a deflated one in regard to size. 
3. Place a flat piece of paper inside of a glass. 
Invert the glass in a pan of water and note 
that the paper does not get wet because air 
is taking up space. 
4. To develop realization that ~ir has force: 
Wbrk a tire pump and let the children feel 
the force of the air. Let them try it them-
selves. 
Blow up a balloon and let it go. As the air 
is released, the force of the air will cause 
it to shoot across the room. 
Discuss wind as a destructive force. Draw 
pictures according to the Beaufort Scale. 
5. Shake a cloth filled with chalk dust and see 
what happens to the dust. 
6. Float an inflated balloon and a deflated one. 
Compare the results. 
7. Float a sponge in water and see how long it 
stays up. Do the same after the air is 
squeezed out of the sponge. Compare the re-
sults. 
c. Materials 
0 
1. Tire pump .,. 
2. Balloons. 
*Water.--
A. Concepts 
1. Water makes up a large part of the earth. 
Some forms are oceans, lakes, rivers, and 
ponds. 
2. Heat makes water go up into the air--evapo-
ration. 
3. Clothes dry when the warm air makes the water 
go into the air--evaporate. 
4. When the water in the air is cooled, a cloud 
is formed--condensation. 
5. Rain, dew, and fog are formed by condensation. 
B. Activities 
1. Look at pictures, make charts, and illustrate 
the various forms of water. 
2. Boil water ·to see evaporation. 
3. Demonstrate condensation. (see weather 
activities). 
4. Draw pictures and write stories to prove that 
water is important. 
c. Materials 
Materials in this area may easily be obtained by 
teacher or pupils. 
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*Astronomy.--
A. Concepts 
~. The sun is in the sky all the time even though 
we do not always see it. 
2. We get heat and light from the sun. 
3. We see the sun in the east in the morning, 
overhead at noon, and in the west in the late 
afternoon. 
4. The sun lights part of the moon. We see the 
part of the moon lighted by the sun. 
s. The moon seems to change in size and shape 
during the course of the month. 
6. Because the earth is always turning, the moon 
seems to come up and go down in the sky. 
1. The stars are in groups which seem to make 
pictures in the sky. 
8. One of these pictures is called the Little 
Dipper. 
9. The North Star is the brightest star in the 
Little Dipper. 
10. The higher we go, the more we can see of the 
earth. 
B. Activities 
1. Collect aerial-view pictures to develop the 
concept of the earth's surface as seen from 
a great height. 
_J 
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2. Have children tell their experiences or im-
pressions of air plane rides. 
3. Make a diorama to show perspective of distance 
and size. 
4. Use shadow plays to develop the concept of 
the earth's motion. 
s. Relation of the sun, moon, and earth may be 
shown in the following ways: 
Blow up a balloon and paint on the continents. 
Put a paper figure on it to represent a boy 
and move a light, representing the sun, 
around the earth. Show the different posi-
tions of the sun and develop the concept of 
day and night. 
The same type of procedure could be used to 
show the moon and its positions. 
6. Use chalk and black paper and draw pictures 
of the different shapes of the moon. 
1. Illustrate the stars in the dippers by these 
two methods: 
Make a drawing of the patterns with white 
chalk on black paper. Place it on the ceil-
ing. Have the children look up at it from 
different positions to see the different 
positions it takes. 
J 
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Punch the design of the dippers on a large 
card. Place the card in front of a pro-
jector light and project the design on the 
wall. 
8. Read stories about the stars. 
c. Materials 
1. Lamp 
2. Projector 
3. Balloons. 
Geology.--
A. Concepts 
1. There ~~e many kinds of rocks. 
2. Some rocks look and feel crumbly. 
3. Some rocks look and feel hard. 
4. The hard rocks will scratch the softer rocks. 
s. Rocks may be many different colors. 
6. Rocks are an important part of the earth. 
7. Water and wind wear away rocks and make them 
smooth. 
8. Some of the land formations of the earth are 
flatlands 1 hills 1 and mountains. 
B. Activities 
1. Set up a rock display from contributions of 
the children. Put the rocks in categories 
by hardness, color, uses, location etc. 
1-\ 
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2. Compare rocks found near water with those 
found inland. 
3. Conduct nature walks to collect different 
kinds of rocks. 
4. Make sand out of rocks by pounding them. 
s. Discuss the uses of stone and rocks. 
6. Make a three dimensional scene on a sandtable 
or in a box to show land formationse 
c. Materials 
*Health .. --
1. Sand table 
2e Resource book on rock identification to help 
in classification. 
A. Concepts 
1. Several changes take place in our bodies when 
we run and play. 
2. Air goes in and out of our bodies when we 
breathe. 
3. The heart is located in the chest. 
4. The heart is a pump which pushes blood through 
our bodies. 
s. The heart beats faster after exercise. 
6. The bones protect the inside of our bodies. 
7. Bones and muscles help the body to move. 
8. Bones are hard and muscles are soft. 
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9. Bones are broken through carelessness. 
10.· Preventing accidents is important. 
11. Cuts should always be given care. 
12. Our bodies need rest. 
15. 
13. We need eight hours of sleep every night. 
14. We sleep best in cool# quiet rooms. 
15. We need good food for good health. 
16. We should. practice good eating habits. 
17. We should keep our bodies clean. 
18. Proper lighting is important when we read. 
B. Activities 
1. Compare the rate of breathing in running, 
walking, sitting, jumping etc. 
2. Demonstrate two ways to·care for cuts. 
3. Set up rules for bedtime, rest etc. 
4. Make a chart of good foods for health. 
5. Look at the skin with a magnifying glass. 
Note the general characteristics. Discuss 
how the skin helps us and the proper care 
of it. 
6. See how the nails grow by putting a line of 
nail polish on one nail. Keep track of the 
number of days until the polished portion of 
nail can be cut. 
1. Have demonstrations, discussions, and draw 
pictures of rules fox cleanliness. 
8. To show how germs grow in dirt: 
Make a small amount of gelatin and add beef 
broth and soda. Put the mixture into a steri-
lized test tube and plug with sterilized c~t­
ton. Pass a small piece of wire through a 
flame to clean it and take some dirt from under 
a fingernail. Put the dirt on the surface of 
the gelatin and replug the tube. Let the tube 
stand for two or three days in a warm dark 
place. Look at the growth o£ germs. Put the 
tube in chlorox to clean it. 
9. ~ave the children make a chart of the diseases 
they have had, how they were cared for, and 
how the disease might have been prevented. 
10. Look at a picture of a skeleton and then have 
the children feel their own ribs and bones in 
their a!ms and legs. 
11. Discuss eye tests; glasses; and how to care 
for the eyes. 
c. Materials 
1. Magnifying glass 
2. Test tubes 
3. Gelatin 
4. Chart or picture of a skeleton 
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s. Chart of the basic· seven foods. 
*Animals.--
A· Concepts 
1. ~nimals live and grow in many different ways. 
2. Animals eat different kinds of food. 
3. In the spring there are many young animals. 
4. Some animals can survive in cold weather while: 
some go south--migrate; 
some hibernate; 
some grow heavier coats. 
s. Some animals are useful to use. We use them 
for food, clothing, and work. 
6. Conduct a study of grasshoppers including: 
Development; use of legs and wings; eating 
habits; eggs; and care of young. 
7. Conduct a study of birds including: 
Birds common to this area--robins, sparrows, 
pigeons, seagulls, bluebirds, chickadees, 
orioles, crows, ducks, and pheasants. 
Kinds and locations of nests. 
8. Study bees and ants particularly in regard to 
group living habits and life processes. 
9. Some animals store food to use when food gets 
scarce. 
10. Animals have the kind of teeth they need for 
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chewing food. 
11. Some young animals resemble their parents 
and some do note 
B. Activities 
1. Make a bird feeding station and observe the 
number and kind o£ birds which come and keep 
a daily record. 
2. Bring in discarded bird nests and study how 
they were made. 
3. Study animal tracks and observe them outside 
i£ possible .. 
4. Conduct a pet show in the room. 
s. Make a picture display o£ young animals. (May 
be used as a matching· game with pictures of 
adult animals.) 
6. Keep some animal in the room for a short time. 
(Hamster, white mouse, canary etc.) 
7. Hatch some eggs in the room and watch their· 
development. 
8. Develop an ant colony in a glass container. 
Place some ants in a glass container with sand 
and cover the outside with dark paper. When 
the paper is removed, you will be able to see 
\ 
the network of tunnels which the ants have made. 
9. Keep larvae and cocoons o£ insects and watch 
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their development. 
10. Make a chart showing an animal: its type of 
food, its young, and its type of home. 
11. Let the children set up and take care of an 
aquarium. 
12. Set up and take care of a terrarium (snakes, 
insects, frogs etc.) 
c. Materials 
1. Feeding station (m~y be constructed with 
board and clamps) 
2. Small incubator 
3. Aquarium 
4. Terrarium. 
*Plants.--
A. Concepts 
1. Plants need food, water, air, and sunshine to 
live. 
2. Plants help to make good soil. 
3. Flowers or leaves or both come from the buds 
of woody plants. 
4. Very warm temperatures may make buds open 
sooner than normal. 
5. Fruits develop from plants which grow buds. 
6. Some plants grow from seeds and others grow 
from bulbs. 
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7. Some plants grow toward the light. 
8. Many plants need our care in order to live. 
9. A plant that is alive grows and changes. 
B. Activities 
l· Grow ana care for plants in the classroom. 
2. Make a comparison of the growth of these 
plants in regard to soil, water, sunlight, 
cold etc. 
3. Have the children keep gardens at home and 
report on their progress. 
4. Take a nature walk. Try to identify as many 
kinds of plants as possible. 
5o Grow plants from bulbs as well as seeds. 
6· Put a potato in a dark place and let it sprout. 
1. Visit a nursery to find out about plant 
diseases and care. 
8. Construct a chart on fruits and vegetables--
how they begin, care, length of growing period 
etc. 
9. Illustrate the many uses of wood. 
c. Materials 
1. Terrarium or boxes for growing plants 
2. Different kinds of seeds and bulbs 
3. Resource book on the identification of trees 
and plants. 
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*Magnetism and Blectricity.--
A. Concepts 
81 
1. ~lectricity must flow in a complete circuit 
in order to provide power. 
2. We use electricity in many ways in our homes 
and in school. 
3. We must practice safety in·the use of elec-
tricity. 
4. Magnets pick up articles which· contain iron 
or steel. 
s. The pull of a magnet will pass through wood~ 
water, and paper. 
B. Activities 
1. Connect a dry cell to a bell or light to show 
a complete circuit. 
2. Assemble a flashlight. 
3. Discuss and set up safety rules for the use 
of electricity. 
4. Show the force of a magnet in the following 
ways: 
Through paper: Place iron filings on a paper 
and place a magnet underneath. It will 
move the iron filings around. 
Through water; Pull iron filings out of water 
with a magnet. 
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Through wood: Place iron filings on a board 
with a magnet underneath. Move the filings 
around. 
s. Magnetize a knife so that it will pick up 
objects. Rub the knife with a magnet in one 
direction only. 
6. Examine a plug and a socket. 
c. Materials 
1. Dry cell 
2. Several magnets of different strengths 
3. Bell or light 
4. Iron filings 
s. Plugs and sockets. 
*Machines.--
A. Concepts 
1· Some machines are run by electricity and 
others are run by gasoline. 
2. Friction is caused when two objects are 
rubbed together. 
3. Friction produces heat. 
4. Springs help to move things and make work 
easier. 
5. An inclined plane makes moving things easier. 
6. Wheels~ pulleys and other machines help us in 
many ways. 
0 7. Airplanes and helicopters are machines. 
8. Some toys are machines. For example 1 a see-
saw is a lever. 
B. Activities 
1. Demonstrate friction by rubbing the hands to-
gether1 striking a m~tch, rubbing rocks to-
gether etc. 
2. Discuss toys which are run by electricity. 
Have the children bring some in if possible. 
3. Make a display or chart showing machines which 
run by electricity. 
4. Make an inclined plane with a board. Have a 
heavy object lifted and then pushed up the 
plane. Note the difference in effort and 
strength needed. 
5. Examine a spring. Make a list of the places 
where a spring is used. 
6. Make gliders and toy airplanes. Illustrate 
the principle of flight. 
7. Make a seesaw with a board and blocks. Try. 
to balance it with different sized objects. 
8. Make a chart showing pictures of machines and 
some o£ the places where they are used. 
c. Materials 
1. Machines--lever, inclined plane, spring and 
pulley. 
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*Weather.--
A. Concepts 
1· Clouds are particles of water in the air which 
are moved by the wind .. 
2. Water gets into the air by evaporation. 
3. When there is a lot of water in the air, it 
is damp or rainy. 
4 .. Water in the air is called water vapor. 
5. When the air is cool, this water vapor may 
change into water again. This is condensa-
tion • 
. 6. Wind is air in motion. Wind may have a great 
force. 
7. Scientists study the force and direction of 
the wind. 
8. Thermometer_s measure the temperature of the 
air. 
9. Temperatures usually get lower at night. 
10. Weather affects the living conditions of 
people, animals, and plants .. 
B. Activities 
1. Compare the rates of evaporation of hot and 
cold water; water in covered jars and in un-
-o 
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covered jars; of crumpl,ed cloth and cloth 
spread out etc. Wash the chalkboard and 
watch the water evaporate. 
2. Observe how water comes from the air. Tie 
a cellophane bag over the leaves of a plant. 
Look at the bag the next day and note how the 
water has come from the leaves and condensed 
on the bag. 
3. See the formation of dew by filling a can 
with water and ice. Fill another can with 
warm water and dew will form on the outside 
of the cold can. 
4. Condensation may be observed by boiling water 
and collecting the drops of water on a cool 
glass. Discuss the fog and ice which form 
on car windows. 
5. The concept of moving air or wind may be de-
veloped by the following: 
Make a fan and feel the air moving; 
Make toys which move by wind such as sail-
boats, pinwheels etc.; 
Watch the clouds moving in the sky; 
Discuss birds and other animals which fly; 
Discuss the practical uses of wind such as 
electric fans, windmills etc. 
0 
0 
8Q 
6. See how warm air is forced to the top of a 
room by opening a window at the top and at 
the bottom. Fasten streamers of paper to 
the top and bottom. The top streamer blows 
out and the bottom one blows in. 
7. Make a cloud in a bottle by filling a bottle 
with hot water for a few minutes. Pour out 
most of the water and hold a burning straw 
in the bottle. Place a piece of ice outside 
the bottle. The cold condenses the water 
vapor in the bottle which collects on the 
bits of smoke from the straw forming a cloud. 
8. Discuss the types of clouds. Draw pictures 
to illustrate. 
9. Study the thermometer by the following: 
List and discuss the uses of the thermometer; 
Make a ribbon thermometer to show important 
!emperatures; 
Compare thermometer readings in cold and warm 
hands, in ice and hot water, in sunshine 
and shade; inside and outside classroom. 
10. Conduct a field trip to an airport to find 
out how weather affects flying. 
11. Discuss and draw pictures of different types 
of storms: warnings, effects, reasons etc. 
0 12. Set up a weather chart to keep a record of 
the weather. It may be based just on obser-
vations or on newspaper and radio reports. 
13. Draw a simplified diagram of the water cycle: 
/1 
Water Vapor ~ 
Evaporation 
/1 
Ocean 
Contnsation 
Earth 
c. Materials 
1. Thermometer (large scale) 
2. Form of heat--a~cohol lamp, candle 
3. Different sized beakers or pans~ 
*Air.-.-
A. Concepts 
1. Air is all around us. 
2. All living things need air to live and grow. 
3. There is air in soil and in water. 
a. Fire needs air to burn. 
s. Air exerts pressure from above and below. 
6. Air takes up more space when it is heated 
and air takes up less space when cooled. 
7. Birds and insects travel through the air. 
8. An airplane is a modern machine which travels 
in the air. 
B. Activities 
1. Show the necessity of air by the following: 
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Put soil in water and see bubbles form; 
Set two plants near each other, covering one 
with a glass jar and leaving the other open 
to the air. Note which lives longer; 
Observe air in water which is allowed to 
stand for a while. Bubbles will form on 
the side; 
Show the importance of air to fire by setting 
up a lighted candle and covering it with a 
jar. Try this procedure with different 
' 
sized jars and note which candles go out 
first. 
2. The change in the volume of air may be shown 
by placing an inflated balloon over heat and 
over cold. Note the increase and decrease in 
size. 
3. Show that air takes up space by the following: 
Place a cork with one hole in it in a jar. 
Put a funnel through the hole and try to 
put water into the jar. It will not go into 
the jar because air is already taking up the 
space. Try the same with a cork that has 
two holes leaving one open. Compare the re-
sults. 
Obtain two jars of equal size and fill one 
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with water. Invert the two jars in a pan 
of water. By tilting the empty jar, the 
air will escape in bubbles and allow the 
water to come in and take its place. 
4. Show that air pressure creates force by 
placing a balloon on a table. Place a book 
on top of it and blow air into the balloon. 
It will lift the book. 
5. Pull water into a drinking straw. Place your 
finger over the top and the water wil1 not 
come out because of air pushing up more than 
it pushes down. 
6. Another way of demonstrating air pressure is 
to place an egg in the mouth of a milk bottle. 
(The egg should be hard boiled and peeled.) 
It will not go down into the bottle. Remove 
the egg and place a piece of burning paper 
in the bottle and then replace the egg. As 
the burning paper uses up the oxygen, the air 
pressure will decrease within the bottle 
allowing the pressure of the air outside to 
push it in. Remove the egg by blowing into 
the bottle to increase the air pressure. 
c. Materials 
1. Bottles in assorted siz.es 
0 
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2. Funnel 
3. Rubber or cork stoppers 
4. Glass and rubber tubing. 
Water.--
a. Concepts 
1. When water vapor becomes liquid or condenses, 
it may form rain, fog, frost, or snow. 
2. When the air is warm enough, water will 
evaporate or turn into water vapor. 
3. Wind makes water evaporate more quickly • 
. 
4. More of the earth is covered by water than 
by lande 
5. Water helps to improve living areas through 
such means as irrigation. 
6. Water may also be destructive when it causes 
floQding and erosion. 
B. Activities 
1. Show condensation in the following ways: 
Condense steam from a teakettle onto a piece 
o£ glass; 
Cut a hole in the bottom of a cardboard box. 
Hold the box against a window and blow into 
it. Your breath will condense on the window; 
Put hot water in a glass and invert a cool, 
dry glass over it. As the hot water evapo-
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rates and rises, it will quickly condense 
on the cooler glass. Try the same process 
with cold water and compare the results. 
2. Demonstrate the salt water in the ocean in 
the following ways: 
Fill two containers with water and put salt 
in one of them •. Put both' jars in a cold 
place and note which freezes first; 
Try floating an egg in salt water and in 
plain water. Compare the results; 
Collect pictures and objects which show 
things which come from the ocean. 
3. Show information on rivers, moving water, and 
erosion by the following: 
Dr~ diagrams and make models in a terrarium 
showing the difference between rivers and 
streams~ 
Make a hill of earth in a terrarium and pour 
water over it to demonstrate how erosion by 
water takes place; 
Place different kinds of soil in this terrar-
ium and pour water over them also. See which 
kind of soil prevents erosion the best (use 
turf, clay, sand etc.). 
4. Illustrate which kinds of soil best allow the 
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passage of water through them by filling 
several jars with water and placing sample 
of different soil in the water. Shake the 
jars until the water is muddy. Then let it 
'stand and see how the soil settles. 
5. Discuss floods and why they occur. Draw dia-
·grams and pictures of the effects of floods. 
Discuss how erosion and flooding might be 
prevented. 
6. Discuss irrigation. Compare the rate of 
growing in dry and in wet soil. Pour water 
on the sand and soil and compare the way the 
water is absorbed. 
c. Materials 
1· Terrarium 
2. Glasses and other containers. 
Astronomy.--
A. Coricepts 
1. Large objects seem small when they are seen 
from a distance. 
2. The sun 1 moon 1 and stars are so far away that 
they seem very small to us. 
3. The sun is a very large star which gives heat 
and light to the earth. 
4. The other stars are so far away that the 
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earth does not receive much light or heat 
from them .. 
5. The earth travels in a circle around the sun. 
6. The earth turns around 365 times while it 
travels around the sun once. 
7. Because the earth is moving around the sun, 
the sun appears in different parts of the 
sky at different times during the day. 
8. The sun causes shadows which change during 
the course of a day. 
9. The sun is always shining on some part of the 
earth even though we do not see it. 
10. The rotation (turning) of the earth causes 
day and night. 
11. We have seasons because the earth is tipped. 
slightly as it moves around the sun. 
B. Activities 
1. Illustrate the concept of distance by looking 
at objects close by and then far away. Com-
pare the way they seem to change in size. 
Examples: airplanes, cars, animals, people 
etc. 
2. Observe and illustrate the position of the 
sun in the morning, at noon, and in the early 
evening. Observe shadows at the same times. 
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3. Show the effects of the sun on living things 
in the following ways: 
Place one plant in the sun and another plant 
in a dark closet. Keep both watered and 
after several days, compare the growth and 
appearance of the two plants. 
Place a plant so that it receives the rays 
of the sun directly on one part of it. 
After several days, see how the plant has 
grown toward the sun. Change the position 
of the plant to see if it again grows to-
ward the sun. 
Feel the heat of a bulb close by and then 
progressively further away. Relate this 
to the position of the sun during the dif-
ferent seasons and its effect on living 
things. 
4. Demonstrate the position of the sun and the 
movement of the earth in the following way: 
Have one child represent the sun in the center 
of a circle. Another child can represent 
the earth and move around the sun. Be sure 
the child representing the earth faces the 
nsun" all the time. If the child represent-
ing the sun holds a light, the position of 
) 
the sun's rays hitting the earth can also 
be shown. 
The same idea can also be developed using a 
globe and a light bulb. 
The results of the above activities may be 
diagrammed. 
5. Time concepts may be shown by drawing a large 
circle on the floor and marking off the quar-
ters of the circle in the following order: 
January 1st, March 1st, August 1st, and Sep-
tember 1st. Have one child stand on January 
1st and move counter clockwise around the 
circle. Explain that if you were to travel 
like the earth, it would take one year to go 
around the circle. 
6. Show that the earth rotates as it revolves 
around the sun by having a child turn in 
circles as he moves around a light represent-
ing the sun. The earth turns once for each 
day or 365 times while going around the circle 
once. 
7. Day and night may be shown by placing a light 
in the center of a table with a globe some 
distance away. See how half the globe is 
.. 
lighted while the rest is dark. The lighted 
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portion represents day while the dark repre-
sents night. Turn the globe around slowly 
once until the same portion is lighted again. 
Note that one portion became night first and 
then day again. This is one day. 
8. Use the compass and the sun to develop a 
sense of direction--North, South, Bast, and 
West. 
9. Show the seasons by marking a basketball with 
the north and south poles. Hold the ball first 
so that the north pole is straight UP• Shine 
a flashlight on the ball. Note that both 
poles are lighted. Now tilt the ball so that 
the north pole is toward the light and the 
south pole is dark. In this position the 
north pole has summer and the south pole has 
winter. Move around the light with the ball 
and see how the lighted portion changes. Half 
the earth has summer while the other half has 
winter. Relate this to the seasons. 
10. Observe the moon for a month and illustrate 
the changes on an enlarged calendar. 
11. Show how the moon reflects light by placing 
a ball in a dark closet so that you cannot 
see it. Now shine a light on it. It can be 
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seen now because it is reflecting the light. 
This is how we can see the moon. 
12. Observe the sky at night noting especially 
Orion and the Big and Little Dippers. 
c. Materials 
Geology.--
1. Globe 
2. Light 
3. Projector 
4· Basketball 
5. Compass 
6. Flashlight. 
A. Concepts 
1. Rocks are made of minerals. 
2. Leaves and plants die and help to make good 
soil called humus. 
3. There are many kinds of soil. The best kind 
is made of sand, clay, and humus. 
4. Some soils hold more water than others. 
5. Plants help to keep soil from being washed 
away. 
6. Fossils are prints of prehistoric plants and 
animals. 
1. Scientists learn about prehistoric plants and 
animals by studying fossils. 
II 
B. Activities 
1. Set up a rock collection. Use tags to in-
dicate the name of the rock and where it was 
found. 
2. Bring in sample of different kinds of soil. 
Test them for the holding of water and for 
the growing of plants. Include soil from a 
garden, from the seashore, from the roadside, 
from the woods etc. 
3. Review the principles of erosion with the 
activities listed under the title Water. 
Compare rocks found near water and rocks 
found inland. 
4. Compare the rates of erosion by the following: 
Make hills of soil in two boxes. In one hill 
plant grass and leave the other with bare 
soil. Pour water over both and compare the 
amount of erosion which takes place. 
s. Show and discuss pictures of caves formed by 
water. 
6. Show how crystals are formed. Evaporate some 
salt water. The water will evaporate leaving 
crystals of salt behind. 
7. Test the amount of water held by soil. Take 
some cans which have a hole in the bottom of 
0 each. Place a different kind of soil in 
each can. Pour water through the soil catch-
ing it in containers placed below the holes 
in the cans. Note how long it takes for the 
water to pass through the different kinds of 
soil and compare the water to see which car-
ried the most soil with it. 
8. Show how fossils are made by putting some 
wet clay in a pan and making it smooth. Push 
the bones of a chicken wing into the clay. 
Take the bones out and observe the print left 
behind. Do the same with leaves and other 
articles. The clay may be baked in the sun 
to make the "fossilu hard. 
c. Materials 
1.. Clay 
2. Boxes 
3. Glass containers. 
*Health.--
A. C'oncepts 
1. Foods help to keep us healthy. 
2. The food we eat must change before our bodies 
can use it. This is called digestion. 
3. The part of the body that changes food is 
called the digestive system. 
D 
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4. Other systems of our body are: 
Skeletal System--Made of bones which support 
our bodies; 
Muscular System--Made of muscles which help 
to move our bodies; 
Respiratory System--Made mainly of the lungs 
which enable us to breathe; 
Cir·culatory System.:..-qomposed of veins and 
arteries which carry blood through our 
bodies; 
Nervous System--Composed of the brain and 
nerves which direct and send messages to 
all parts of our body. 
5. We should eat balanced meals and have good 
eating habits. 
6. We have two sets of teeth: temporary and 
permanent. 
7. There are 20 teeth in the temporary set and 
32 teeth in the permanent set. 
8. There are four main kinds of teeth: molar, 
canines, incisors, cuspids. 
9. We should take good care of our teeth. (In-
clude brushing, right food, and visits to the 
dentist.) 
10. We must always try to keep our body clean so 
) 
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that it will work well for us. (Include 
care of body, hair, nails, and clothes.) 
,_ 
11. Our eyes are very important and to make sure 
. 
that they work well, we must take good care 
of them. This includes·rest, good lighting 
to work by, seeing the eye doctor, and wear-
ing glasses if we need them. 
B. Activities 
1. Make charts and posters on foods for good 
health. 
2. Dramatize a meal. 
3. Conduct the following activities for the study 
of teeth: 
Examine a model of teeth· and i~entify the 
different types of teeth. 
Demonstrate damage to teeth by placing a 
child's tooth in a carbonated beverage. 
Have a dental hygienist or dentist come in to 
speak to the children. 
Make a chart showing proper care of the teeth. 
Discuss and/or bring in samples of animal 
teeth and see how they differ from ours. 
4. The following activities may be used in the 
study of the systems of the body: 
' Skeletal--Bring in pictures or a model of a 
) 
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skeleton. Feel the bones in your own body. 
Muscular--Connect two pieces of wood with a 
rubber band. Pull the sticks apart and see 
how the rubber stretches. Compare to the 
way the muscles work. 
Respiratory--Place the hands on the diaphragm. 
Breathe deeply and feel movement. 
Circulatory--Observe the veins in the wrist 
and hand. Pour water .. through tubing to 
demonstrate the flow of blood. 
Nervous--Test the senses. To~ch--Identify 
objects with the eyes closed; Taste--iden-
tify foods from taste; Smell--Identify ob-
jects through smell and discuss pleasant 
and unpleasant odors; Hearing--Identify ob-
jects from their sound. 
s. Make posters on good eye care. Demonstrate 
good and poor positions for reading. 
c. Materials 
1. Chart paper 
2. Chart or model of skeletal system 
3. Set of model teeth. 
*Animals.--
A. Concepts 
1. There are many kinds of animals living in 
J 
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various environments. (Seashore, desert, 
mountains, forest etc.) 
2. Men use animals for many purposes. 
3. Animals have definite characteristics, by 
which.one animal can be distinguished from 
another. 
4. Animals are affected by seasons and weather. 
(Include hibernation and migration.) 
s. Some animals find or build homes for them-
selves. 
6. Some animals have no homes or family life. 
Examples are snakes, turtles, and alligators. 
7. Some animals are useful and others are harm-
ful. 
8. Animals have ways to protect themselves. 
(Horns, teeth, color, speed etc.) 
9. Many animals need our care and protection to 
live. 
10. Most animals care for their young. 
11. Some animals are born alive and others are 
hatched from eggs. 
12. Conduct a study of toads and frogs: 
Toads and young frogs lay eggs in water. 
The young are called tadpoles. 
Tadpoles breathe with gills and frogs 
J 
0 
breathe with lungs. 
13. Conduct a study of birds: 
Identify common birds. 
Discuss migration. 
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Name and study habits of winter birds. 
Study how the bird is protected. Example: 
color. 
14. Study the development of moths and butter-
flies: 
Larvae 
Cocoons 
Stages of life 
General characteristics 
15. Include a study of the conservation of forest 
animals. 
B. Activities 
1. Make a bird feeding station and conduct the 
following activities: 
Identify the b~rds which come. 
Keep track of birds which migrate and birds 
which do not. 
Make a note book of facts about birds. 
2. Join the Junior Audubon Club. 
3. Make a· chart showing animals which hibernate. 
4. Take a field trip to look for and identify 
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tracks of animals. 
5. Make a terrarium using desert animals and 
plants. Compose a chart of these desert ani-
mals and show haw they protect themselves. 
6. Obtain some tadpoles and watch their develop-
ment into frogs. 
7. Set up charts and word games of animals. Ex-
plain their tools and weapons. Example: 
Cat--Claws 
Horse--Hoofs 
Rabbit--Speed 
Deer--Color and Speed 
8. Conduct the following activities concerning 
farm animals: 
Visit a farm. 
Get fertile eggs from a hatchery and hatch 
chicks. 
Make a chart of animal babies and show how 
they are cared for. 
9. Conduct a pet show and make charts on the 
care of pets. 
10. Put larvae in a glass box and observe the 
stages until the hatching into baby moths or 
butterflies. 
ll..· Make nkilling" jars for insects. 
Q 
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c. Materials 
1. Wood and bird seed for feeding station 
2. Terrarium 
3. Glass boxes or jars for specimens of insects. 
*Plants.--
A. Concepts 
' . 
1. The main plant parts are roots 1 stems 1 leaves 1 
flowers, and seeds. 
2. Green plants need air~ sunshine, light 1 and 
water for growth. 
3. Some plants are useful to us for food and 
clothing. 
4. Fruits usually contain seeds. 
5. Grasses are important plants. 
6. Some plants develop green color in the light. 
This is due to the presence of chlorophyll. 
7. Trees are large 1 woody pl~nts which have large 
roots under the ground. 
8. Trees are covered with bark. 
9. The age of a tree can be told by the rings 
on a cross section of the stump. 
10. Study conservation principles including pre-
vention of forest fires, contour plowing, 
cropping etc. 
B. Activities 
0 
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1. Diagram a plant showing the parts and what 
these parts are used for. 
2. Do experiments to see what plants require for 
growth. Compare amount of sunlight, types of 
soil, amounts of water etc. 
3. Set up a display table showing sample of food 
and cloth which come from plants. 
4. Examine different types of fruit, vegetables, 
and flowers. Look for the seeds. Make a 
chart showing these seeds. 
5. Diagram a tree showing the products which come 
from it. 
6. Set up rules and make posters showing rules 
of conservation. 
7. Take nature walks in the spring and in the 
fall to collect leaves and plants. Compare. 
8. Plant gardens in milk cartons. 
9. Observe how seeds form roots and plants: 
Fit a blotter around the inside of a glass 
and fill the jar about one quarter full of 
water. Press bean or corn seeds in between 
the jar and blotter. Keep the level of water 
constant. The seeds will sprout and grow 
roots. 
10. Grow a plant from a slip to see how plants 
may be started without seeds. 
0 
c. Materials 
1. Jars or containers for growing seeds 
2. A variety of seeds. 
Physical and Chemical Changes.--
A. Concepts 
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1. Materials around us change in many ways. For 
example water freezes to form ice; wood burns 
in a fire etc. 
2. Heat and cold makes things change. 
3. Water causes changes in materials by mixing 
with them. (Dissolving) 
4. Some changes which take place are helpful 
such as forming ice cubes; getting heat from 
fire, mixing metals etc. 
5. Some changes like rusting or burning may be 
harmful. 
B. Activities 
1. Conduct experiments to make the following 
changes occur: freeze water; melt ice; leave 
a piece of metal to rust; melt butter; burn 
wood and paper; dissolve sugar and salt in 
water; and heat sugar. 
2. Make a chart showing helpful and harmful 
changes. 
3. Discuss and make charts of changes which take 
0 
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place in nature: changes of plants and ani-
mals from season to season; growth of living 
things; erosion of rocks and soil. 
c. Materials 
1. Alcohol lamp or candle 
2. Test tubes 
3. Glasses and boxes for display purposes. 
~agnetism. --
A. Concepts 
1. Magnets have two poles--the North pole which 
seeks north and the South pole which seeks 
south. 
2. Magnetic force is strongest at the poles. 
3. A bar magnet which is hanging free will point 
to the north pole. This is how a compass 
works. 
4. Like poles (north and north or south and 
south) push each other away or repel. 
5. Unlike poles (north and south) pull each 
other or attract. 
B. Activities 
1. Sprinkle iron filings on a magnet and note 
where they collect. (Poles) 
2. Test the force of a magnet through wood, 
paper, water, and glass. 
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3 .• Test the forces of magnets. Take two bar 
~agnets with the poles marked and observe how 
the poles repel and attract each other. Use 
this process to mark the poles on an unmarked 
magnet. 
4. Magnetize a needle by stroking it with a mag-
net from center to end. A1ways move the mag-
net in one direction. Use the needle to pick 
up iron filings. Put the magnetized needle 
through a piece of paper and hang it from a 
wooden stand. Bring a bar magnet near it and 
name the poles. 
5. Place a magnetized needle through a slice of 
~-_,_"'"//cork and place it so that it floats horizon-
tally on water in a glass dish. Move the 
cork around by moving a magnet outside the 
dish. 
6. Discuss how a compass is made. Use a compass 
and note how the needle always points north. 
Hold a magnet near the compass and see what 
happens. 
7. Make a compass by setting a magnetized needle 
on a cork. Place the cork on a card which 
has the directions marked. Be sure to estab-
lish north in the right direction. 
. · 
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8. Discuss the places where magnets are used • 
c. Materials 
1. Magnets--two bar and one horse-shoe 
2. Needles 
3. Corks 
4. Compass 
s. Iron filings. 
Sound.--
A. Concepts 
1. We can hear many different sounds if we lis-
ten. 
2. Our ears pick up sounds so we can hear. 
3. Sound travels through the air in waves or vi-
brations. 
4. Sound travels more slowly than light. 
s. Sound can be directed toward a certain place 
such as in radio and television. 
6. Sound can bounce off objects or reflect 
causing echoes. 
B. Activities 
1. Develop perception in the following ways; 
Have the children identify the source and 
type of sound with closed eyes. (Instru-
ments, paper, whistling etc.) 
Conduct a guessing game. Try to identify 
voices. 
I 
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Reproduce rhythmical patterns. 
2. Make a tttelephone" with two tin cans and a 
string. 
3. Identify animals through sound. 
4. Discuss how sound travels. Use airplane and 
train sounds as an example. 
s. Make a chart of objects and the kind of sounds 
they make. 
6. Make a chart of sounds that warn of danger. 
7. Show the vibrations or sound waves through 
the example of ripples on water. 
8. Demonstrate pitch in the following ways: 
Stretch an elastic over a box. Pluck the 
elastic and listen to the sound. Tighten the 
elastic and notice what happens to the pitch. 
c. Materials 
1. Recordings of sounds 
2. Elastics 
3. Boxes. 
Machines.--
A. Concepts 
1. Energy'is a force which makes things move. 
2. We get energy from many sources. (Elec-
tricity, heat etc.) 
3. Many machines are run by some form of energye 
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4. Energy may be stored in some materials. 
Example is gasoline. 
5. We use our muscles to create energy for our 
bodies. (Pushing, pulling, lifting'etc.) 
6· Machines make our work easier. 
7• An inclined plane is a simple machine. Ramps 
and stairs are examples of inclined planes. 
8. A windlass is a machine used to help lift 
heavy objects. Elevators and cranes are 
examples. 
9. A pulley is a machine used to lift and pull. 
Bxamples are clotheslines, fishing rods, and 
curtain rods. 
10. Complicated machines are. made of one or more 
simple machines. w 
B. Activities 
1. List different forms of energy with pictures 
to show how they are used to help man. 
2. Demonstrate how machines make work easier in 
the following ways: 
Beat something with an eggbeater and then 
with a spoon. Compare regarding speed and 
energy. 
Lift a box and then push it up a ramp. 
Pull a box and then set it on wheels. 
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3. Display toys which are forms of machines. 
4. Make a toy based on the idea of a spring. 
Take a flat board which is pointed in front. 
Fasten two bars to the back and run an elas-
tic between the two. Wind a stick through 
the elastic. Set the boat on some water and 
-6. Show how energy is stored with mouse traps, 
alarm clocks etc. Use a rubber band to make 
a spring. Fasten a rubber band to a book 
with a string. Hold the book down with one 
hand. When the hand is lifted, the book will 
spring up. 
7. Show that water has energy in the following 
way: 
Cut three pieces of cardboard nearly as wide 
as a spool. Push two thumbtacks through one 
0 
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end ~f the cardboard and fasten it to the 
spool. Hold this under falling water and 
the spool will turn. 
Mat~rials 
1. Sample of simple machines: 
pulley 
lever 
ramp-
spring 
2. Assorted pieces of board 
3. Nails and thumbtacks. 
\.. 
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CHAPTER IV 
A TENTATIVE CURRICULUM GUIDE IN SCIENCE FOR GRADES 
FOUR~ FIVE~ AND SIX OF THE PUBLIC SCHOOLS 
OF MIDDLETCWN ~ RHODE ISLAND 
An Explanation of the Guide 
Introdu·ctory page.-- The following is a copy of the intro-
ductory page which accompanied the curriculum guide as it was 
presented to the teachers: 
This Science Curriculum has been constructed for the use 
of the teachers in Grades Four, Five~ and Six in the Public 
Schools of Middletown. It consists mainly of science concepts 
which were discussed and accepted by the teachers of each grade 
level as suitable areas of study for the children in those 
grades. Also included are suggestions as to time allotment per 
week, activities which might be used to carry out these basic 
concepts, and a listing of materials needed to aid in the 
teaching procedure. 
The ideas presented in this curriculum have been gathered 
from many sources and are centered around a spiral program of 
study. These sources are listed in the Appendix (D). The 
spiral program includes the same basic topic headings of study 
for each of the six elementary grades. These main topics are 
-116-
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started simply in the first grade and are gradu~ly built up 
and enlarged upon through the succession of grades. Therefore, 
by the sixth grade, the child should have a wide understanding 
and a complete background in each of these areas. 
The twelve major areas included in the program are: 
Weath~r; Air; Water; Astronomy; Energy - Light, Heat and Sound; 
'Electricity; Magnetism; Geology; Health and the Human Body; 
Plants; Animals; and Machines. 
The main purpose of this guide is to provide a structured 
program in elementary science with a sequential development of 
learnings and skills from grade one through grade six. There-
fore, although specific concepts are listed for each grade 
level, it should not be assumed that the teacher is held to 
strict adherence of these concepts. Only the individual class-
room teacher can determine where in this guide her class should 
begin and how far' it can progress within a year's time. 
However, it is important that the teachers of grades four, 
five, and six sincerely try to follow the main ideas of this 
guide as completely as possible so that the purposes of this 
science program may be carried through for the maximum benefit 
of the children in the Middletown Schools. 
General information for teachers.-- Instead of including 
a separate explanatory sheet for each grade level as was done 
in the copy of the guide received by the teachers, the writer 
has summarized this section under the topic headings of: Time; 
,"o. 
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Books; and Explanation of Concepts, Activities, and Materials. 
1. Time: A minimum time per week for the teaching of 
science was established by the teachers of grades four, five, 
and six. It was stressed, however, that this was a minimum 
and that more time should be spent in the teaching of science 
if possible. The division of time per lesson on a daily basis 
was left to the discretion of the individual teacher. A list-
ing of these minimum times is as follows: 
Grade four~ 60 minutes per week 
Grade five: 60 minutes per week 
Grade six: 90 minutes per week. 
. 
2. Books: Since one of the major concerns of the teachers 
was the acquisition of new science books for all grades, it was 
decided by the teachers of grades four, five, and six to recom-
mend only one basic science book for this first year of use of 
this curriculum. This book was purchased for use in all the 
classrooms. In addition to this basic text, other books are 
available in a central 1ibrary for use by the teachers. A list 
of these books is given in the Appendix (D). 
It was also recommended by the teachers of these grades 
that a greater variety of books be made available in the coming 
years for use in the teaching of science. 
' . 3. Explanat1on of concepts, activities, and materials: 
The following statement was made in the curriculum guide con-
cerning the concepts, materials, and activities presented in 
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the guide: 
The basic concepts listed in this guide should be taught 
in this grade through the year. Since, in many instances, it 
will not be possib1e to cover all these areas completely, the 
areas for major emphasis at each grade level are starred (*). 
These areas should be covered first and most completely so as 
to establish a continuity in the elementary science program. 
No areas are specifically starred in the Curriculum Guide for 
grade six since the main purpose of the Science Program at this 
level is to complete mastery of the concepts in the twelve ma-
jor areas. Therefore, the individual sixth grade teacher should 
best be able to determine which of these areas need the major 
amount of stress. It is suggested that any activities which 
use a form of heat be done by the teacher to prevent injuries 
or accidents to the pupils. 
The activities which are listed in this guide are sugges-
tions which might be used in, the teaching of the concepts. It 
is not necessary that all of them be carried out during the 
year. 
The materials listed in this guide are those which it would 
be difficult for the teacher to obtain and which should be 
available in each school this year. 
2. 
The Curriculum Guide for Grade Four 
*Weather.--
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A. Concepts 
1. Weather is a condition of the atmosphere. 
2. Weathermen (meteorologists) are scientists 
who study the weather c~refully. 
3. Information is collected from many weath~r 
stations to help in forecasting. 
4. Some instruments used in the forecascfing of 
weather are: wind vanes, rain gauges, ther-
mometers, barometers; and anemometers •. 
s. Weat~er is important to people in many fields 
of work. Examples are airplane pilots and 
farmers. 
6. Clouds are formed from the condensation of 
water vapor in the air. 
7. Three types of clouds are stratus, cirrus, 
and cumulus. 
8. ~louds are constantly being made or changed~ 
9. Clouds are formed in the earth's atmosphere. 
10. Although clouds seem to be far ~way, they are 
really quite close to the earth's surface. 
11. Water vapor is an invisible gas in the air. 
12. Water vapor in the air is responsible for 
much of our weather. This includes clouds, 
fog, rain, snow, sleet, and hail. 
13· Snow is formed when water vapor freezes and 
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forms tiny crystals of ice. 
14. Convection currents are caused when cold air 
replaces warm air. 
15. Convection currents in a room provide venti-
lation. 
B. Activities 
1. Make a weather chart showing temperature, 
appearance of the sky, wind - force and 
direction, storms, rainfall etc. 
2. Make a bulletin board illustrating the ma-
terials needed to forecast the weather. 
3. Visit a weather station to see how the weather 
is forecast. Write stories, draw pictures, 
and set up a weather station in the class-
room. 
4. Illustrate the types of clouds. Keep a rec-
ord of the type of clouds seen each day. 
5. Discuss how snow crystals are formed. Melt 
some snow and measure the amount of water 
obtained. Be sure to note any materials such 
as dust in the water. 
6. Discuss the designs formed in snowflakes. 
Make snowf~akes by fo~ding a piece of white 
paper four times until it forms a square. 
Cut designs along the folds. When the paper 
is opened it will have cut-out designs simi-
lar to those formed in snowflakes. 
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7. Collect and discuss pictures showing the 
effect of storms, hurricanes, tornadoes, and 
other unusual weather conditions. 
8. Make a cloud in a bottle in the following 
way: 
Take a large glass bottle and fit a one-hole 
stopper into it. Place a glass tube in the 
hole in the stopper. Connect rubber tubing 
from this glass tube to a bicycle pump. Pump 
air into the bottle until the stopper pops· 
out of the bottle. A fine white haze, .simi-
lar to a cloud, will form for a short time. 
To make the "cloudtt clearer put a spoonful 
of water in the bottle before the air is 
.· 
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9. Show evaporation and condensation in the fol-
lowing way: 
Blow into a bottle until moisture is formed 
on the inside of the bottle. Cover the bottle 
and place it in a warm place. The moisture 
will soon evaporate. Move the bottle to a 
cool place, and the moisture will condense 
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into a visible form again. 
c. Materials 
Air.--
1. Pictures of different types of storms 
2. Charts of various types of clouds 
3. Milk bottles 
4. Assorted stoppers with and without holes 
s. Glass tubing 
6. Rubber tubing 
7. Bicycle pump 
8. Splints. 
A· Concepts 
1. Air is real even tnough it cannot be seen, 
tasted, or smelled. 
2. Air has weight and takes up space. 
3. Air presses equally on all sides.· (About 15 
pounds per square inch.) This pressure is 
measured with a barometer. 
4. Air pressure is not the same in all places 
because the surface of the earth is heated 
unevenly. 
s. Air moves from places of high pressure to 
places of low pressure. 
6. Because air is heated by the sun, the tempera-
ture of air usually drops at night. 
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7. Air expands when heated and contracts when 
cooled. 
8. Heated air rises because it is light, while 
cool air settles because it is heavy. 
9. Air is a mixture of many gases. 
10. One fifth of the air is a gas called oxygen. 
1~. Oxygen is the only part of the air that we 
use in our bodies. We breathe out the rest 
of the gases. 
B. Activities 
1. Show air pressure in the following way: 
Fill a glass full of water. Make sure the 
rim of the glass is wet. Place a large 
square of cardboard over the rim of the glass 
an9 press until it is firm. With one hand 
holding the cardboard, invert the glass. Re-
move your hand, and the cardboard will remain 
on the glass preventing the water from spilling 
out. This shows that the pressure of the air 
is pushing up on the cardboard holding it to 
the glass. 
2. The pressure of air may also be shown with an 
egg and a bottle. Place a peeled, hard-boiled 
~gg in the mouth of a milk bottle. It will 
not go in. Remove the egg and place a piece 
of tissue paper in the bottle. Light it and 
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when the paper is burning well, place the 
egg again in the mouth of the bottle. As 
the burning process uses up the oxygen, the 
air pressure in the bottle is lowered. This 
allows the air pressure on the outside to 
push the egg down into the bottle. To re-
move the egg, blow into the bottle to in-
crease the air pressure enough to force the 
egg out again. 
3. Pour water into a bottle through a funnel 
which is in a one-hole stopper. Air pressure 
will prevent it. Do the same with a two-
hole stopper, and see how the water now goes 
in~ 
4. Show that air has weight in the following 
way: Tie two deflated balloons to each end of 
a yardstick. Balance the yardstick. Now blow 
up one of the balloons. It will no longer 
balance because the inflated balloon is heav-
ier. Use a balance scale and weigh balloons 
first inflated and then deflated to show that 
air has weight. 
5. Show that air takes up space by floating a 
cork on some water in a glass container. In-
vert a glass over the cork. Note that the 
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cork stays at the bottom and that the water 
cannot come up ~nto the inverted gla~s be-
cause air is already taking up the space. 
Siphon the air out of the inverted glass 
with rubber tubing and see how the water 
goes into the glass taking the place of the 
air. 
6. Show.expansion anq contraction in the fo1-
lowing way: Fasten a balloon or thin piece 
of rubber over the top of a clean~ dry milk 
bottle with an elastic. Stand the bottle in 
a pan of water and heat. As the air in the 
milk bottle is heated, it will expand and 
make the balloon larger. Cool the bottle in 
ice water. As the air in the bottle con-
tracts, the balloon will deflate and get 
smaller. 
c~\~ 
The expansion and contraction of air may also 
be shown by measuring the circumference of a 
balloon after it has been near heat and again 
when it has been cold. 
{\ 
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7. Show ventilation by measuring the tempera-
ture of a room near the ceiling and near the 
floor. This may also be shown by holding a 
burning splint near a window open at the 
bottom. Note the direction in which the 
smoke moves. Do the same near a window open 
at the top. Note the difference. 
8. Show the presence of oxygen in the air by 
placing a jar over a burning candle.. As soon 
as the oxygen is used up, the candle will go 
·out. Repeat the process with different size 
jars and see which candles go out first. 
9 .. Show rusting, whi·ch is oxidation, by putting 
iron filings in a damp test tube. Invert 
this test tube in a container of colored 
water. Mark the level of water in the test 
tube with an elastic. In about two days, 
note the level of the water again. It should 
have risen about one fifth of the distance 
between the elastic marker and the bottom of 
the tube. Hold a glowing splint in the tube 
to test for oxygen. 
c. Materials 
1. Alcohol lamp (Not to be used by children.) 
2. Funnel 
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3. Splints 
4. Test tubes 
5. Assorted jars and bottles 
6. Candles 
7. Thermometer 
8. Barometer. 
*Astronomy.--
A. Concepts 
1. Some of the heavenly bodies in our universe 
are earth, sun, moon, and stars. 
2. The earth travels around the sun. 
3. The moon travels around the earth. 
4. Neither the earth nor the moon has its own 
light. They reflect the light from the sun. 
5. Our sun is a star. 
6. The changes in the shape of the moon are 
caused by its changing position relative to 
the earth and sun. 
7. The moon is one fourth the size of the 
earth. 
8. The stars are always present in the sky but 
we cannot see them until night when the sky 
is dark. 
9. The sun seems to move across the sky because 
the earth is turning around. 
.1~ 
10. The seasons vary because of the movement of 
the earth around the sun. 
11. Day and night are caused by the rotation of 
the earth on its axis. 
B. Activities 
1. Make a simple diagram or mural of the uni-
verse showing the sun and the planets. 
2. Show night and day by shining a light on a 
globe. Note how one half of the globe is 
lighted while the other half is dark. Turn 
the globe slowly and watch h~~ the lighted 
portion changes. Have the children tell you 
which part of the earth is having night and 
which half of the earth is having day as you 
turn the globe. 
3. Establish the east - west movement or rota~ 
tion of the earth by holding a compass over 
a globe and turning it in the proper direc-
tion. Once the direction has been estab-
lished, shine a light on the globe as de-
scribed in number 2. In this way, br~ng in 
the idea of the seeming movement of the sun 
across the sky. 
4. Show the revolution of the earth in the fol-
lowing way: 
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Have one child stand in the center of a 
circle with a light to represent the sun. 
Have another child represent the earth and 
move around the sun. Once the idea of revo-
lution has been established, have the child 
representing the earth turn around (rotate) 
as he revolves around the sun. 
s. Show how the earth and moon reflect light in 
the following way: 
Take a cardboard box and make a hole big 
enough to look through in one end. Place a 
ball in the box. Look through the hole and 
you cannot see the ball because the ball is 
in a dark box. Make another small hole in 
the box directly over the ball and shine a 
flashlight through it. Now look through the 
hole and you can see the ball because light 
is reflecting on it. This is the way the 
earth and moon .are lighted by the sun. 
' 6. Punch holes in a piece of cardboard in the 
different star formations. Shine a light 
through the cardboard onto a dark surface 
and the pattern of the stars can be seen. 
7. Discuss and read myths about the different 
cons~ellations. 
\ 
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c. Materials 
1. Globe 
2. Lamp or strong flashlight 
3. Pictures of the moon 
4. Compass 
s. Chart of stars and constellations 
6. Book of myths about the stars. 
Geology---
A. Concepts 
1. Stones are pieces of rock. 
2. Rocks are made of minerals which can be dis-
tinguished from each other. 
3. Minerals have crystals. 
4. Some common minerals are quartz, mica, 
feldspar, and coal. 
s. Three main types of rock are igneous, meta-
morphic and sedimentary. 
6. Running water smooths down and wears away 
rock. 
1. Water sometimes freezes between rocks and 
breaks them up into smaller pieces. 
8. Changes in temperature cause expansion and 
contraction in rocks which sometimes causes 
them to crack and break. 
9. Roots of plants sometimes break up rocks. 
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lOe Rocks and fossils tell stories of the earth. 
11. Soil, one of our greatest resour'ces, usually 
develops from broken rock, dead plants, and 
animals. 
12. Streams help to break rock down into soil. 
13. The layer of soil in which most p1ant life 
grows is called topsoil. 
14. Air and water are important parts of soil., 
15. Topsoil may be carried away through erosion 
caused by :wind and water• 
16. Plants growing in the soil help to prevent 
erosion. 
17. Glaciers are slowly moving streams of ice 
which wear away the soil. 
B. Activities 
1. Make some sand by putting some small pieces 
of rock in a heavy cloth bag. Pound these 
rocks with a hammer until they are crushed 
into gravel. £xamine it with a magnifying 
glass. Keep pounding it until it is sand. 
Place this sand in a jar of water. Let it 
stand unti~ it has all settled. Note the 
layers of rock and soil. 
2. Visit an area near a stream. Collect and 
examine rock found here. Compare with rocks 
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found in an area with no water. 
3. Put a small piece of rock in water. Freeze 
the water and see if the rock breaks up. 
4. Line three shoe boxes with tin foil. Pun,ch 
a hole in one end of each box. Labelling 
the boxes, put rock in one, so£t, loose soil 
in the second, and sod (soil with plants) in 
the third. Shape the soil in a slant and 
place the boxes so that the holes are over 
glass containers. Pour water over the ma-
terial in each box. Compare the amount and 
appearance of the water which goes into each 
container. 
5. Collect sample of rocks from the local area 
or have children bring in any collections of 
rocks which they might have. Examine the 
rocks with a magnifying glass. Test for 
hardness by scraping with glass or a file. 
Chart the results and set up a display. 
6. Show how crystals are formed by heating one 
half cup of powdered alum until it dissolves. 
Tie a pebble on a string and suspend it in 
the water and alum solution. Let it stand 
until the water has evaporated. The alum 
will crystallize on the pebble. Study the 
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crystals with a magnifying glass. 
7. Discuss, read, write, and illustrate the 
importance o£ soil as a natural resource. 
8. Get a piece of sod about one foot square and 
six inches deep from a woody, damp area. 
Let the children examine it and look for ani-
mals in the soil. 
9. Discuss and classify minerals from cnarts, 
mineral samples and pictures as to color, 
form, and hardness. 
c. Materials 
1. Hammer 
2. Magnifying glass• 
3. Jars 
4. Mineral chart 
5. Rock identification 
Health and the Human Bodr·--
A. Concepts 
chart. 
1. Man uses plants and animals for food. 
2. Plants provide the body with vitamins, 
minerals, sugar and starch. 
3. Animals provide fats and proteins needed for 
growth and energy. 
4. The five basic foods and their proper amounts 
in the meals of the day result in stronger 
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and healthier bodies. 
s. The digestive system changes the food we 
eat so that it can be used by the body. 
6. The blood, which is pumped through the body 
by the heart, carries this digested food to 
all parts of the body. 
7. The muscular and skeletal systems work to-
gether to support and move the body. 
8. Good posture and exercise help the body to 
grow properly. 
9. Cleanliness protects the body from many 
kinds of disease and lessens the chance of 
infection. 
10. A certain amount of res~ is needed each day 
to maintain proper body· fupctioning. 
Activities 
1. Label pictures of foods such as starch, fat, 
protein, sugar o~ vitamin. 
2. Show how food must be cared for in the fol-
lowing way: Put a small amount of unpas-
teurized milk in each of two bottles. Place 
one in the shade and one in the sun. Do the 
same with two containers of pasteurized 
milk. Keep a chart of the changes which 
take place in the milk especially the time 
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when each sours. Discuss the importance of 
pasteurization and other methods of pre-
serving food. 
3. Discuss how foods change when they are eaten. 
Eat an unsalted cracker and note the change 
in taste as it is chewed. Diagram the 
changes which take place in digestion. 
4. Show how disease-causing organisms develop 
in the following way: 
Make one quart of gelatin and add one half 
pint of beef broth, salt, and baking soda. 
Boil four fruit jars for one hour and pour 
the hot gelatin mixture into the jars and 
cover. Set the jars on their side until the 
gelatin has hardened. Place a bobby pin on 
the gelatin in one jar and cover again; put 
dirt from under a fingernail on the gelatin 
in the second jar; cough into the third jar; 
and leave the fourth one as it is. Make 
sure all the jars are tightly covered and 
let them all stand for several days. Com-
pare and study the growths formed on the 
gelatin in each of the jars. 
5. Using a chart of a skeleton, name some of 
the larger bones of the body. Have the 
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children 1ocate these bones in their own 
bodies. Move arms and legs and note the 
movement of muscles. 
6. Make a list of the names o£ children in the 
room who have had broken bones. Discuss how 
such accidents could have been prevented. 
7. Show good and poor posture with.pipe cleaner 
figures. 
c. Materials 
1. Chart of the basic foods 
2. Chart or model o£ the human skeleton 
3. Assorted jars 
4. Microscope 
5. Alcohol lamp or burner. 
*Animals---
A. Concepts 
1. Animals adjust according to their environment. 
2. Animals survive because of their structural 
characteristics. (Teeth, claws, speed, color 
etc.) 
3. Some animals survive better by living alone 
while others live in groups. 
4. Some animals hibernate in the winter while 
others migrate to the south. 
5. Five main types of animals are: 
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Mammals--Hair, warm blooded, lungs, milk 
glands 
13~ 
Amphibians--Gills when young, lungs when full 
grown, tough skin, cold blooded 
Reptiles--Cold blooded, rough skin, young 
hatch from eggs 
Fish--Cold blooded, gills, soft body, skele-
ton, fins 
Birds--Warm blooded, wings, feathers, lungs, 
hatch from eggs. 
6. The temperature of warm blooded animals re-
mains constant while that of cold blooded 
animals changes with the temperature of the 
air. 
7. Some animals are useful to us for food, 
clothing and work. 
8. Some animals might be harmful to us such as 
flies and mosquitoes which carry disease. 
B. Activities 
1. Make a chart showing the main classes of 
animals with a listing of characteristics. 
2. Keep some animals in the room and keep a 
record of habits, growth etc. (Ex. white 
mouse, hamster, or rabbit.) 
3. Make an ant colony in the following way: 
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Fill a jar loosely with sand. Cover the 
outside of the jar with dark paper and set 
the jar in a pan of water. Put in a queen 
ant and several others. Keep the surface of 
the sand damp and leave pieces of sugar or 
other sweet food on top. Afte'r several days 
remove the paper, and you will see the net-
work of tunnels formed by the ants. Keep 
paper on jar when not observing. 
4· Discuss, diagram, and write stories of ani-
mals that hibernate and migrate. 
5. Make a chart of animals and how they protect 
themselves. 
6. Make an aquarium out of a gallon jar. Have 
the children set it up and care for it them-
selves. Keep a record of the procedure. 
Study the animals with a magnifying glass 
or a microscope. 
c. Materials 
1. Large jars 
2. Magnifying glass 
3. Microscope. 
Plants.--
A. Concepts 
1. There are hundreds of things made from plants 
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which we use every day. 
2. We can get new plants from seeds planted in 
soil. 
3. Plants produce other plants of the same kind. 
4. Many plants creep along the ground producing 
new plants as they go. 
s. Most plants grow with stems above the ground. 
Some grow along the ground or have stems 
underground. 
6. Many plants store food in their roots. 
7. Many plants can be cut in pieces (slips) to 
form new plants. 
s. A few kinds of plants can grow in very dry 
soil. 
9. Some plants grow completely in water. 
10. A plant has a special part called the pistil 
where the seeds are formed. 
11. Inside the pistil are bead-like parts called 
ovules which are the beginnings of seeds. 
12. Pollen is necessary to make these ovules grow. 
13. Birds 6 bees, and butterflies carry pollen 
from one flower to another. 
14. The odors and colors of flowers are important 
because they help to attract the birds and 
insects that carry pollen. 
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15. Plants are made of millions of cells 1 a 
large part of which is water. 
16. Plants that cannot manufacture their own food 
live on other plants and animals. They are 
called parasites. 
17. Plants and animals depend on each other for 
food and growth. 
18. Plants may be helpful or harmful. Helpful 
plants provide us with food, clothing, and 
beauty. Harmful ones choke other plants or 
are poisonous to us. 
B. ~ctivities 
1. Diagram a cross section of a tree. Make a 
chart of different trees and how they are 
helpful to us. 
2. Observe how plants obtain food by letting 
two plants stand for several days without 
food and water. Water the soil around one 
plant and just wet the leaves of the second. 
Check to see which plant grows the best. 
3. Diagram a plant showing its major parts. 
4. Plant seeds in different types of soil. See 
which type of soil best supports plant growth. 
s. Plant the same kind of seeds in four jars 
which contain the same type of soil. P1ace 
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one in a warm place, one in the refrigera-
tor, one in the sun, and the fourth in the 
shade. Compare the rates of growth. 
6. Grow a new plant from seeds, from bulbs, and 
from slips. 
7. Soak some bean seeds and corn kernels over-
night. Split the seeds open and see where 
the food is stored. Test for starch with 
iodine. 
s. Show where plants store food in the follow-
ing ways: Place the eye of a potato in sand 
and keep moist; place a sweet potato in a 
jar of water with the top half of the potato 
out of water; and cut the end off some cab-
bage and place it, cut edge down, in a dish 
with a small amount of water. Keep all the 
plants in a warm room with light. Record the 
growth and progress day by day. 
9. Grow a dandelion in a glass jar. After it 
has grown, cut it down to soil 1evel and ob-
serve what happens in a few dayse Discuss 
how weeds can be dangerous to other plants. 
10. Provide pictures or sample of some poisonous 
plants. Discuss how and why they are danger-
ous. 
0 c. Materials 
1. Assorted jars 
2. Seeds 
3. Magnifying glass 
4. Chart or book on identification of plants 
and trees 
s. Flower pots. 
*Physical and Chemical Changes.--
A... Concepts 
l• Materials change physically and chemically. 
2. Some physical changes are dissolving, evapo-
rating, condensing, and freezing. 
3. Some chemical changes are decay, burning, 
rusting, and souring. 
4. Many substances dissolve in water. 
s. When water is evaporated, any material which 
had been dissolved in it will be left behind. 
6. Substances which have been completely mixed 
and cannot be separated by filtering, are 
called solutions. 
7. Substances which have been in solution will 
sometimes become crystals when the liquid is 
evaporated. 
B. Activities 
1. Demonstrate the changes listed in numbers 
0 2 and 3 of the concepts. 
2. Make a chemical garden in this way: Mix 
six tablespoons of salt, six tablespoons of 
~aundry bluing, and one tablespoon of house-
hold ammonia. Pour the mixture over a piece 
of coke or broken brick which is in a shallow 
bowl. For color, place spots of blue and 
red ink in various spots on the coke. In a 
few hours a coral-like growth of crystals 
will appear on the coke and dish. This mix-
ture of materials formed a complex of salts 
and crystals as the water evaporated. 
3. To make some secret ink, dissolve some baking 
soda and water. Write on a piece of paper 
with the solution. When the paper is held 
over heat, the message will stand out on the 
paper. 
4. Make simple crystals by letting salt water 
stand until the water evaporates. 
-
5. Compare solutions and mixtures by filtering. 
Sand, or chalk mixed with water will make 
mix~ures. The proper amount of sugar or 
salt and water will form a solution. 
c. Materials 
1. Alcohol burner 
2. Test tubes 
0 3. Filter paper 
4. Funnel. 
*JUectricity. --
A. Concepts 
1. Electricity is a form of energy. 
2. Static electricity is formed by friction. 
3. Lightning is a form of static electricity. 
4. Current electricity is carried through wires 
on a circuit. 
5. A dry cell creates electricity. 
6. Discuss the wiring of houses including lights 
and switches. 
7. Some materials known as conductors allow 
electricity to pass through them; while 
others called non-conductors do not allow 
the passage of electricity. 
8. There are two kinds of electrical charges--
positive and negative. Like charges repel 
and unlike charges attract. 
B. Activities 
1. Connect copper wiring from a dry cell to a 
bell or light making a complete circuit. 
2. Make static electricity by rubbing different 
materials together. 
3. Set up rules of safety·with electricity. 
0 4. List and write about things run by elec-
tricity .. 
5. Show how electricity produces heat and light 
in the following way: Scrape the covering 
from the two ends of a piece of copper wire 
and connect them to a piece of picture wire. 
Bring the free ends of copper wire through 
the holes of a two-hole rubber stopper so 
that the connected ends are in a bottle. 
Connect the copper wire to a dry cell and 
observe what happens to the picture wire. 
,.-~ ..,j,cltta re. 
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6. Examine a light bulb when lighted and then 
carefully break it and study the inside. 
c .. Materials 
Light.--
1. Dry cell 
2.. Copper wire 
3 .. Bell and small light 
4. Knife switch 
5. Bulb. 
A. Concepts 
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1. 11e get light from the sun and from artificial 
means. 
2. Light must be reflected to our eyes in order 
for us to see. 
3. There would be no color without the reflec-
tion of light. 
4. We cannot see without light. 
5. Men can produce artificial light through 
electricity. 
6. Living things need light to grow. 
1. The sun is our greatest source of heat and 
light. 
B. Activities 
1. Review experiments with electricity. 
2. Test materials to see which ones light will 
pass through. 
3. Take a flashlight apart and discuss how it 
works. 
4. Use a mirror to reflect light to different 
parts of the room. 
5. Write stories to tell what the earth would 
be like without the sun. 
6. Use a prism to show how colors are formed. 
Tie this in with the concept of rainbows. 
c. Materials 
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1. Flashlight 
2. Mirror 
3. Prism 
4. Dry cell. 
*Machines.--
A. Concepts 
148 ... 
1. If the earth pulls equally on each side of 
an object~ it is in balance. 
2. If the earth pulls unequally on opposite 
sides of an object it is out of balance. 
3. We use levers to lift heavy objects or to 
apply force. A crank is a type of lever. 
4. A force acting close to the balance point of 
a lever can be balanced by a smaller force 
farther away from the balance point. 
5. Rolling objects gain speed going do\mhill. 
6. Force is needed to stop a moving object. 
7. The rapid advancement in forms of trans-
portation and communication was made possible 
through the use of machines. 
B • .Activities 
1. Set up a lever and test its force with vari-
ous objects near ·the fulcrum and further 
away. 
2. Test the speed of moving objects on a flat 
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surface and on an inclined plane. 
3. Discuss and write stories on the various 
forms of transportation and communication. 
c. Materials 
1. Board and blocks of wood for lever 
2. Crank 
3. Pictures of various machines• 
3. 
Curriculum Guide for Grade Five 
*Weather.--
A.. Concepts 
1. Weather changes from day to day, even from 
hour to hour. 
2. Weather is caused by an unequal heating of 
the earth's surface. 
3. The angle of the sun's rays determines the 
amount of heat received by any spot on the 
earth's surface. 
4. The angles of the sun's rays is caused by 
the rotation and revolution of the earth. 
s. Since warm air is lighter than cool air, it 
is pushed up by the cool air. 
6. Air pressure is measured by the barometer, 
either aneroid or mercurial. 
7. Since air pressure changes from time to time, 
0 
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it must be measured frequently. 
8. Wind speed must be estimated in forecasting 
weather. 
9. A tornado is a strong, twisting wind which 
causes a great deal of damage. 
10. Some other designations of wind speed are 
hurricane, gale, and light wind. 
11. Forecasting weather involves a study of the 
temperature, pressure of the air, humidity, 
and speed and direction of the wind. 
B. Activities 
1. Make a thermometer by filling a flask with 
colored water. Insert glass tubing in a one-
hole stopper and press into the flask. A 
small amount of the water will rise in the 
tube. Adjust the tube so that it is almost 
touching the bottom of the flask. Seal the 
stopper on the jar with candle wax so that 
it will be air tight. Heat the flask slowly 
to force the air out. The contraction and 
expansion of air as it is cooled or heated 
will cause the water to either fall or rise 
in the tube. The tubing may be marked off 
in degrees by comparing it with a regular 
thermometer. 
' 
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2. Make a convection box in the following way: 
Cut two holes in a shoe box, one on the top, 
the other on the opposite side. Mount a 
candle and place the box over it with the 
top hole over the candle. Place a glass or 
cardboard tube over this hole. Light the 
candle. Hold a smoking splinter ~ear the 
hole at the side. The smoke coming in at 
the end will be heated by the capdle and will 
be pushed up by the cooler air through the 
"chimney". Ia\\ 
3. Study forecasting by setting up a miniature 
weather station and comparing results with 
forecasts listed in the paper. 
4. Measure the angle of the sun's rays by setting 
a piece of dark cloth where it will receive 
the. sun's rays a good part of the day. Com-
pare the heat and direction of the sun at 
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different times of day. Diagram the re-
sults. 
c .. Materials 
1. Glass tubing 
2. Food coloring 
3. Flask 
4. One-hole rubber stoppers 
s. Candles 
6. Weather maps 
7. Splinters 
8. Alcohol lamp. 
*Air.--
A,. Concepts 
1. Air is a real substance and is made of many 
gases. 
2. Oxygen makes up one fifth of the air and is 
essential to life. 
3. Besides oxygen, the air con.tai_ns large 
amounts of nitrogen and very small amounts 
of other gases such as helium, neon, carbon 
dioxide, zenoy, krypton, and argon. 
4. Air also contains water, water vapor, and 
particles of dust. 
s. The earth is surrounded by layers of air. 
6. These layers of air create pressure. 
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7. Air~ under pressure~ creates a force which 
can move 1 lift, and push objects. 
8. Kir expands and contracts depending on the 
temperature. 
9. The different temperatures of air cause it 
to move and circulate. This principle of 
circulation is used in the heating of build-
ings. 
10. A given volume of cold air weighs more than 
the same volume of warm air. 
11. Cold air tends to push up warm air and take 
its place. 
B. Activities 
1. Observe the effects of air pressure by trying 
to fill a bottle of water with a funnel which 
fits tightly. Try to empty a can which has 
only one hole in it. 
2. Place a deflated balloon under a book. Blow 
up the balloon and observe how it lifts the 
book. 
3. Show the expansion and contraction of air in 
the following way: Set a small-mouthed 
bottle where it will get cold. Invert this 
bottle in a jar of water. Make sure it is 
straight up and down. Warm the small bottle 
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with the hands or a candle. As the air in 
the bottle is warmed1 it will expand and come 
out of the j'ar forming bubbles. The same 
idea may be sho\vn by blowing up two balloons. 
Measure their circumference. Place one over 
a radi~tor or heat and the other where it is 
cold. Measure the balloons again and observe 
the differences in measurement. 
4. Illustrate the proportion of oxygen in the 
air by cutting out a wedge of an apple--one 
fifth of the size of the whole apple. 
5 .. Illus,trate the importance of oxygen in the 
following ways: 
Fire--Burn a candle and then cut off the 
supply of oxygen with a jar; . 
Growth--Cover a plant with a glass jar and 
compare its growth to a plant in the open 
air; 
Metals--Rust a piece of metal in a jar with 
a wet sponge to provide moisture. 
6. Discuss the safety aspects involving oxygen. 
Include the aspects of carelessness in closed 
places such as old ice boxes, plastic bags, 
and cars with poor ventilation. 
1. Show how heated air warms rooms in the fol-
lowing way: Get several small boxes and in-
vert them on a table. Connect the boxes 
with rubber tubing. Make slots in the top 
of each box and put a thermometer in each. 
Take a reading of the temperature in each 
box. Place a candle at the end of one box 
away from the thermometer. Keep checking 
the temperatures to see how the heat travels. 
8. Get two identical jars with covers. Cool 
one in the refrigerator and heat the other 
in sunlight. Blow a puff of smoke into the 
cold jar and quickly invert it over the warm 
jar. The smoke will show the movement of 
the air. The cool air with the smoke will 
settle down into the bottom jar and the warm 
air will move upward. The temperature in the 
jars may be checked frequently also. 
c. Materials 
1. Small-mouthed bottle 
2. Rubber stoppers 
3. Thermometers 
4. Steel wool 
s. Alcohol lamp or burner 
6. Funnel 
7. Measuring tape. 
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*Water.--
A. Concepts 
1. Water may create pressure. The knowledge of 
this pressure is used in the principle of 
floating objects. 
2. There is an upward and downward force on all 
objects in water. These forces must balance 
if the object is to float. 
3. The upward force is greater in salt water 
than in fresh water. 
4. The heavier an object is, the more of it 
must be under water to float. 
5. Water wears away rocks and other materials 
over which it flows. 
6. It takes many years for waterfalls to be 
formed. 
7. Eroded materials are moved along and dropped 
off gradually by water until they hit a high 
level of land where most of the materials 
are dropped completely. This forms a delta. 
8. Dams are used to control water and conserve 
soil. 
9. Streams of water may become large enough to 
change the soil over which they flow. 
10. V~leys are sometimes formed from continued 
erosion. 
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B. Activ.ities 
1. Test and measure water pressure by floating 
a variety of objects. Incfease and decrease 
weight and note difference. 
2. Visit an area where there are streams, rivers, 
or moving water. Collect some soil and rocks 
and compare them with that found in dry areas. 
3. Collect and/or take pictures of areas where 
erosion has ~aken place. Write descriptions 
of how and why it is taking place. 
4. Use a terrarium or sand table to set up a 
scene showing the various effect of water. 
5. Compare the rate of erosion in different types 
of soil. Make mounds of different types of 
soil in large cans. Put a hole in the bottom 
of the cans and place a glass under each one. 
Pour water over the soil and compare the 
water in the glasses as to amount and appear-
ance. 
~ --------::::::;;::-~' bo \«., 
6. Study various means of conservation. Read, 
write stories, and draw murals to illustrate 
these ideas. 
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c. Materials 
1. Terrarium or sand table 
2. Assorted bottles 
3. Conservation booklets. 
*.A:stronomy.--
A. Concepts 
158.. 
1. There are nine planets in the solar system 
including the earth. 
2. The sun· is the center of the solar system. 
Planets 1 meteors 1 and comets revolve around 
the sun. 
3. The planets revolve around the sun at dif-
ferent speeds. 
4. The earth stays in one path as it moves 
around the sun. 
5. The rotation of the earth as it revolves 
around the sun causes day and night and 
seasons. 
6. A planet does not have its m~ heat and 
light. It is reflected from the sun. 
7. Some planets have satellites moving around 
them. The earth has the moon. 
8. Tides are caused by the pull of the moon on 
the earth. 
9. An eclipse of the sun or moon is caused by 
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the position of the moon behind or in front 
of the earth. 
10. Without the sun, there would be no life on 
earth. 
11. The sun is a star which is very hot. 
12. Shooting stars are bits of rock \'lhich fall 
toward the earth. They come from stars or 
other planets. 
13. We do not see other stars clearly because 
they are so far away. 
14. The sun is so bright during the day that we 
cannot see the other stars. 
15. 1fe see different stars in summer than we do 
in winter. 
B. Activities 
1. Make a large diagram or clay model showing 
the relationship of the planets to each 
other and to the sun. Indicate size, dis-
tance, speed etc. 
2. Make booklets of interesting facts about 
each of the planets. Include such informa-
tion as location, temperature, atmosphere, 
moons, composition etc. 
3. Show the speed and movement of the moon 
around the earth and explain why it never 
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stops by tying a block to a string and 
swinging it rapiply in a circle around you. 
4. Show the changes in the shape of the moon 
by using a basketball.to represent the moon. 
Hold it out directly in a beam of light and 
turn slowly facing the light. This estab-
lishes the fact that we see only one side of 
the moon. Mark off the lighted portions 
with chalk to show the apparent changes in 
shape. 
s. Make a research booklet on the sun telling 
of its properties, size, and how it affe~ts 
our lives. 
6. Demonstrate the colors of sunlight with a 
prism. 
7. To determine the angle of the sun•s rays, 
mark off an area on the floor which receives 
the sun most of the day. Re-mark this area 
at different times of day. 
8. Using a lamp to represent the sun and a 
globe to represent the earth, mark off the 
lighted areas from different positions. Set 
up a chart of these positions showing their 
relationship to the seasons of the year. 
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c. Materials 
1. Globe 
2. Lamp 
3. Chart of the planets 
4. Prism 
5. Basketball 
6. Flashlight. 
*Geology.--
A. Concepts 
1. Rocks are made of different minerals. 
2 •. :Bach mineral is different in color and looks 
the same all. the way through. 
3. Some rocks contain many minerals. 
4. Each mineral forms its own type of crystal. 
5• Sand, soil, and mud deposited by water are 
known as sediment. .. 
,, 
6. Rocks made under water are called sedimentafy 
rocks. 
7. Sandstone is a sedimentary rock. 
8. Limestone, a sedimentary rock, is made up 
• I 
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of the skeletons of plants and ani$als 
which once lived under water. 
9. Igneous rock, such as granite, was formed 
deep within the earth's surface uttder great 
heat and pressure. 
10. Under pressure, shale forms slate and limea 
stone forms marble. These are called meta-
morphic rock. 
11. Fossils are prints made in sedimentary rock 
by plants and animals. 
12. Scientists tell us that the insi~e of the 
' 
earth is quite firm or rigid. 
13. The inside of the earth is very hot. 
14. Both volcanoes and geysers help scientists 
to know about the heat and pressure within 
the earth. 
15. Running water, glaciers, and lava have caused 
the earth's surface to become rough and 
wrinkled. 
16. Some parts of the earth's surface are rising 
while others are falling. 
17. The surface of the eart~ moves! in many direc-
tions. Thick layers of rock deep beneath 
the surface shift and move causing earth-
quakes. 
-
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18. Scientists can read the story of the forma-
tion of a mountain from the rocks which make 
it up. 
19. Earthquakes are very common and thousands of 
them are recorded each year on instruments 
called seis~ographs. 
B. Activities 
1. Bring in different types of rock. Break 
some of them open and examine them for 
minerals. 
2. To show how sedimentary rock was formed, mix 
some gravel, sand, and soil in water. Let 
it stand and observe the order in which the 
materials settle. Examine the layers with 
a magnifying glass and compare them with a 
piece of sedimentary rock. 
3. To show how rock is formed by pressure, place 
a piece of bread with paper over it under a 
pile of books. Let it stand overnight and 
observe how it hardens and becomes thinner 
under pressure. 
4. Show what a cross section of the earth might 
look like by cutting a small rubber ball in 
half. Fill the half with a mixture of ce-
ment and sand and push a ball-bearing into 
---------------~ 
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the center. Let it stand until hard and re-
move the rubber ball· Press clay on the 
outside and if desired color on the conti-
nents. 
5. A model of a volcano may be made by making a 
clay mountain with a hole through the center. 
Place a small fruit juice can at the bottom 
of the hole. For the eruptions: 
Violent--Mix ammonium dichlorate (powdered) 
and magnesium ribbon. Light with 
a match. 
Quiet--Mix mud and dry ice. 
This study could be continued by making 
murals and collecting news stories about 
volcanoes. 
6. Make crystals by mixing sugar and water and 
letting it stand until the water evaporates. 
Dilute hydrochloric acid and chalk may also 
be used. 
7. Make fossils with clay and press prints into 
it~ 
8. Show now ice and water wear away the surface 
of the earth by freezing a mixture of water 
and pebbles with a string through the center. 
Drag the ice formed over an area of soil 
16~ 
which has been formed into the shape of 
hills. Run water over a similar surface 
and compare the results. 
c. Materials 
1. Chart on the types of rock 
2. Chemicals--limewater, powdered ammonium di-
chlorate~ magnesium ribbon, dilute hydro-
chloric acid. 
3. Clay 
4. Cement 
5. Assorted jars and bottles. 
*Health and the Human Body.--
A. Concepts 
1. ~xercise, rest, sleep, and good posture help 
to form a strong body. 
2. The function of the skeletal system is to 
provide support for the body and to protect 
other body parts. 
3. A variety of foods are needed to ~eep the 
body fit: 
Minerals for bones and muscles; 
Protein for cells; 
Carbohydrates, fats, oils for energy and 
warmth; 
Iron for the blood. 
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4. The best all-around food is milk. 
5. Scientists have helped us by learning about 
vitamins and the foods which supply them. 
6. Digestion changes foods so that our bodies 
can use them. It begins in the mouth with 
saliva and continues in the stomach and in-
testines. 
7. The skin is a waterproof and germproof cover-
ing for the body as long as it remains un-
broken. 
8. T~e purpose of the lungs is the transporta-
tion of oxygen by the blood to all parts of 
the body. 
9. Diseases of the nose and throat may be a 
serious threat to our health. 
10. Mental health is a part of physical health 
because all parts of the body work together. 
11. Bacteria may be helpful or harmful to the 
body. We should develop a knowledge of what 
they are# where and how they grow. 
B. Activities 
1. Dissolve a piece of sugar in the mouth. 
Discuss what happens to it before it is swal-
lowed. Do the same with a cracker. Note 
how it changes to a sweet taste as it is 
chewed. 
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2. Show how the food passes from the intestines 
to the body tissues in the following way: 
Set up three glasses with funnels in them. 
Line the funnels with filter paper. In the 
first funnel put a half teaspoon of sugar; 
in the second put some plain water; and in 
the third a mixture of one half teaspoon of 
water and one half teaspoon of sugar. T~ste 
all three beforehand. ~fter the water has 
filtered through the second two, taste again. 
Compare with the process of digestion. 
3. Observe how starch and sugar give off energy 
in the following way: Place some sugar on 
one card and some starch on another. Set 
the cards on top of tin cans. Light them 
both with a match and see how they burn. 
4. Learn the names of the different teeth by 
~sing a chart or model. Compare the teeth 
of human beings to those of different ani-
mals. Set up rules to prevent decay of 
teeth. 
5. Illustrate the movement of the lungs in 
breathing by blowing in and out in a paper 
bag or large balloon. Test the breathing 
rates during different activities such as 
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sitting, walking, running, skipping etc. 
6. Study an open model or diagram of the heart. 
Test the heartbeat during different activi-
ties. 
7. Study chicken bones to establish the concept 
of how bones are connected and move. 
c. Materials 
1. Diagrams of the heart, lungs, teeth, and di-
gestive system 
2. Iodine solution 
3. Filter paper 
4. Assorted jars and test tubes. 
Animals.--
A. Concepts 
1. Knimals and plants are interd~pendent in 
their physical environment. 
2. Many animals are valuable to us so we should 
work to conserve and protect them. 
3. Animals live in a variety of ways: 
Colonies--Bees, ants 
Groups--Deer, beavers 
Alone--Bears, snakes 
4. Animals are most often grouped according to 
skeletal structure. 
5. One classification is vertebrates, animals 
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with backbones. This group includes mammals, 
birds, reptiles, amphibians, and fish. 
6. The second classification is the inverte-
brates, animals without a backbone. This 
group includes insects, crustaceans, and 
mollusks. 
7. The earth's animals have not always been the 
same. Fossils give us evidence of animals 
that.lived long ago and are now extinct. 
8. It is known that animals lived in the sea 
before they lived on land. 
9. There is a balance of nature with animals. 
B. Activities 
1. s·et up an aquarium or a terrarium and ob-
serve the life processes of different ani-
mals. 
2. Learn to identify common birds in this area 
by making a bird feeding station. 
3. AllQw a fertile egg to hatch and write a re-
port on the process. 
4. Make a chart showing the classifications of 
animals indicating the major characteristics 
of each group, living habits, and examples 
of animals in each group. 
5. Make reports, write stories, design murals 
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and drawings of animals that lived long ago. 
c. Materials 
Plants.--
1. Equipment for making an aquarium or ter-
rarium 
2. Assorted jars and bottles. 
A. Concepts 
1. All plants come from other plants of the 
·same kind. 
2. Many plants have modifications which enable 
them to survive. 
3. Plants may be divided into two main groups, 
those with seeds and those without seeds. 
4. The plants that do not have seeds reproduce 
by spores or just grow and divide. 
5. Seed plants produce their seeds in a part 
called the pistil when an ovule unites with 
pollen. This pollen is formed in a part of 
the plant called a stamen. 
6. The leaves of most plants contain a green 
substance called chlorophyll which enables 
them to manufacture food. 
7. Food enters most plants through the roots. 
8. Plants without chlorophyll cannot produce 
their own food and are called parasites. 
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9. Many plants are microscopic and cannot be 
seen unless thousands of them are grouped 
together. 
B. Activities 
1. Make charts and models of plant parts. 
2. Test the growth of plants under a variety 
of conditions. 
3. Study algae and other microscopic plants 
under a microscope. 
4. Grow new plants through slips, seeds, and 
bulbs. 
5. Grow some mold on a damp piece of bread 
which is kept in a warm, dark place. Dis-
cuss it and other parasitic plants. 
6. On a blank map of the United States, chart 
plants which are peculiar to certain parts 
of the country. 
c. Materials 
1. Outline map of the United States 
2. Book on the identification of plants 
3. Microscope 
4. Crystallizing dish. 
Physical and Chemical Changes.--
A. Concepts 
1. Many foods contain.starch and sugar. 
0 
.• 
0 
2. We can test a material for starch with 
iodine solution. It will turn the starch 
blue. 
3. Materials may be combined to form solutions 
or mixtures. Solutions cannot be easily 
separated while mixtures can. 
4. Heat causes many changes to take place in 
materials. 
SA Cooling also causes changes to take place 
in materials. 
6. All matter is made of tiny particles called 
atoms. Atoms combine to form molecules and 
molecules combine to form matter. 
B. Activities 
1. Test a variety of materials for starch with 
an iodine solution. Try such materials as 
cornflakes, bread, fruit, paper, wood etc. 
2. Combine different materials to form solu-
tions or mixtures. If it is ~ solution it 
will not be separated by filtering. 
3. Make charts and posters showing changes 
which take place when,materials are heated. 
Some examples might be the cooking of food, 
the evaporation of water, the shaping of 
glass, and the burning of wood. 
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4. Follow the same process with the cooling of 
materials. Examples are the freezing of 
water, the condensation of water vapor, and 
the freezing of food. 
c. Materials 
1. Dilute iodine solution 
2. Test tubes 
3. Glass tubing 
4. Filter paper 
5. Alcohol lamp. 
*Magnetism and ~lectricity.-­
A. Concepts 
1. A magnet may be created through the use of 
electricity. Such a magnet is called an 
electromagnet. 
2. An electrom~gnet is made when a current of 
electricity flows around a piece of soft 
iron. 
3. The strength of an electromagnet depends on 
the number of turns of wire around the iron 
core and upon the amount of electricity be-
ing generated. 
4. An electromagnet has two poles, a North pole 
and a South pole. 
5. An electromagnet is a temporary magnet be-
0 
0 
174 .. 
cause it loses its magnetism when the elec-
tricity is shut of£. 
6. £lectromagnets are used in many electrical 
devices. 
c. Materials 
l• Dry cells 
2. Copper wiring 
3. Iron rod or nail 
4. Alnico magnet. 
*Heat.--
-
A, Concepts 
1. We get most of our heat from the rays of the 
sun. 
2. Heat is a form of energy in motion. It 
travels by radiation, conduction, or convec-
tion. 
3. Heat may cause chemical changes to take 
place• 
4. Heat may also be produced by a chemical 
change. 
5. Heat is also formed when a material resists 
an electrical current. 
6. Heat is also produced by friction. 
B. Activities 
1. T~st the amount of heat received by differ-
0 
0 
175 
ent materials from the sun. Examples are 
wood, cloth, metals, rock, and paper. 
2. Illustrate the transfer Qf heat th~ough 
solids by placing a spoon in a pan of boil-
ing water. Note how long it takes for the 
handle to get hot. Test other materials in 
the same way. 
3. Discuss and diagram the way heat is used in 
warming buildings. This may be shown by 
forcing steam through a metal tube and ob-
serving how heat is given off all along the 
tube. 
4. Observe the different forms of producing 
heat: 
Electricity--Feel the heat from copper wire 
when connected to a dry cell; 
Fire--Feel the heat from a burning candle; 
Friction--Rub hands and other objects to-
gether and feel the heat produced. 
5. Study centigrade and fahrenheit thermometers. 
Compare the readings and make conve~sions. 
C = 5/9 (F - 32) 
c. Materials 
1. Metal rod 
2. Dry cell 
F = 9/5C + 32 
3. Metal tube 
4. Candle 
5. Alcohol lamp 
6. Fahrenheit and Centigrade thermometers 
7. Copper wiring. 
*Light.--
l(6 
-. 
A. Concepts 
1. Light is a form of energy which is produced 
in many ways. 
2. Light travels in a straight line. 
3. Light may be reflected, absorbed, or passed 
through an object. 
4. We see because of the reflection of light. 
5. Colored objects reflect only their own color. 
6. Sunlight is made o£ many colors which may be 
separated. 
7. Some rays of light are invisible. Examples 
are infrared and ultraviolet. 
B. Activities 
!.·Observe how light travels in a straight line 
by clapping some erasers in direct sunlight. 
2. Take several squares of cardboard and punch 
a hole big enough to look through in the 
center of each. Hold the cardboards so that 
the holes are in a line. Hold a flashlight 
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at the end and look through the holes. The 
light can be seen. Now place the cardboards 
so that the holes are not in a line. Hold 
tne light in the same position. The light 
cannot be seen now because light travels in 
a straight line. 
3. Demonstrate the reflection of light by shining 
a light in a mirror so that the light will be 
reflected to different parts of the room. 
Tilt the mirror and note what happens to the 
angle of the rays. 
4. Illustrate the absorption of light by trying 
to shine a light through wood, cardboard, 
and other solid objects. 
5. Show how light passes through other objects 
by shining a light through clear glass, eel-
lophane, and water. 
6. Show how light is essential to seeing by 
trying to identify objects in the dark. 
7. Use a prism to show how sunlight may be 
separated int"o different colors • 
c. Materials .. 
·.~ 
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1. Flashlight 
2. Prism 
3. Glass 
4. Mirror 
s. Cardboard 
6. Assorted pieces of wood. 
*Sound.--
A. Concepts 
1. Sound is a form of energy.· 
2. Sound travels in waves or vibrations. 
3. Some materials conduct sound waves better 
than others. 
4. The ear is a complicated organ which changes 
sound vibrations into nerve impulses so that 
we can hear. 
s. Not all sound waves can be heard. 
B. Activities 
1. Test materials which conduct sound: 
Metal--Hold a metal rod to the ear with a 
watch at the end. Can the sound be heard? 
Do the same with other solids such as wood. 
W~ter--Hit two objects toge~her in a large 
jar of water and listen for the· sound. 
2. Test the pitch of sound. Stretch a rubber 
band over a box. Pull on the band and 
0 
179 
listen to the sound. Keep tightening the 
rubber band and observe what happens to the 
pitch. Do the same with a yardstick on the 
end of a table. As the length over the table 
edge is shortened, the pitch will get higher. 
Compare the sound with a ruler. 
3. Obtain a diagram of the ear and draw in the 
lines of vibration. Bring in and discuss 
hearing tests and hearing aids. 
4. Demonstrate a tuning fork and its uses. 
c. Materials 
1. Rubber bands 
2· Yardstick and ruler 
3. Tuning fork 
4. Diagram of the ear. 
Machines.--
A. Concepts 
1. Man's first ~achines were tools and weapons. 
2. Man has developed machines for use in flight. 
3. Specific machines to be studied are: 
Windlass 
Pulley 
Propellers 
B. Activities 
:Elevators 
Derricks 
Gears 
1. Show the development of the airplane through 
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the years. 
2. Demonstrate the principle of the jet plane 
by blowing up a balloon. Release it suddenly 
and it will shoot across the room similar to 
the principle of jet propulsion. 
3. Construct a mural to show the development of 
machines through the years. 
r 
4. Demonstrate and study the machines listed 
in number 3 under Concepts .• 
5• Show the relation of more complicated ma-
chinery to simple ·machines. For example 
name the simple machines found in an elec-
tric heater or in an elevator. 
c. Materials 
1. Balloons 
2. Machines such as pulley1 windlass, and gears 
3. Pictures and books on airplanes through the 
years. 
4. 
Curriculum Guide for Grade Six 
Weather.--
A. Concepts 
1. Unequal heating of the earth's surface causes 
the rise and fall of air currents. 
2. Local winds are one result of this unequal 
~~ 
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'heating. 
3. Rising air currents cause many types of 
clouds to form, some of which result in local 
storms. 
4. Wind carries moisture in the air in a vari-
ety of forms such as rain, fog, snow, hail 
and sleet. 
5. The movement of water droplets in the air 
may generate static electricity which we 
know as lightning. 
6. Thunder is the noise made by the sudden ex-
pansion of lightning heated air. 
7. Weather stations, which may be located on 
mountains, high buildings, valleys or d~y 
places; record and keep track of our changing 
weather. 
8. Weather records are made at the same time 
all over the United States and are compared 
for use in forecasting. 
9. Weather information is placed on maps or 
charts in special signs or symbols. 
10. Climate and weather affect living things. 
B. Activities 
1. Make booklets, charts, or murals explaining 
the different types of storms as to their 
t{! 
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cause and effect. Include hurricanes, tor-
nadoes, blizzards, and electrical storms. 
2. Write to the United States Weather Bureau 
for weather charts, maps, and information. 
Look up reference material in these areas. 
3. Visit a weather station or have a resource 
person come in to speak to the children. 
Keep a record of weather conditions through-
out the United States and chart them on an 
outline map. 
4o Select some weather sayings which are based 
on superstitions or hearsay and try to test 
their accuracy by observation. Some examples 
are: when leaves turn up, it will storm; 
req sky at night, sailors delight and red 
.sky in the morning, sailors take warning. 
s·. Make different forms of precipitation: 
Hail--Fill a metal can with ice and salt in 
alternate layers. Wait until a thin layer 
of ice appears on the o~tside of the can. 
Fill a test tube half full of distilled 
water ~nd force the tube into the ice. 
Let this stand for abQut ten minutese Re-
move the tube and drop in a £ew grains of 
sand. The water will freeze on the sand 
c. 
Air.--
in layers in the same way that hail is 
formed. 
Fog--Fill a bottle with hot water. ~flhen the 
bottle is hot 1 pour out all but about one 
inch of the water. Place a piece of ice 
in the mouth of the bottle. Fog will soon 
fill the bo~le as the warm air condenses. 
Frost--Fill a metal can with dry ice and 
£rost will £orm on the outside of the can. 
Materials 
1. Weather charts 
2. Outline maps of the United States 
3. Dry ice 
4. Assorted bottles and jars 
s. Salt 
6. Large metal cans. 
A. Concepts 
1. The air around our earth is arranged in 
layers. 
2. The three main layers from lowest to highest 
are the troposphere, the stratosphere, and 
the ionosphere. 
3. Knowledge of the atmosphere makes air travel 
possible. 
J, 
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4. Man's knowledge of air travel has increased 
steadily during this century. 
s. An airplane must have lift, the force op-
posed to gravity, to become airborne and to 
maintain flight. 
6. Ks an airplane moves, the wind causes air 
to· move under and over the wings to create 
an upward force. 
7. The wing of an airplane is curved on the top 
and flat on the bottom to increase this flow 
of air· 
8. Some planes are moved by propellers while 
others are thrust forward by jets or rocket 
propellants. 
9. There are many types of airplanes developed 
for different uses. Some are: conventional 
airplanes; helicopters; gliders; and a~phibi-
ous planes. 
10. The movement of airplanes in and out of an 
airport is carefully controlled to prevent 
accidents. 
1~. The amount of oxygen in the air decreases 
as we go higher from the earth's surface. 
12. Air presses on all parts of an object. 
13. Air resists moving objects creating a drag 
185. 
or friction. 
14. Moving air exerts less pressure than air 
which is not moving. 
15. Resistance to air is reduced by streamlining 
because air goes around a streamlined object 
more easily. 
t 
B. Activities 
1. Diagram the layers of the atmosphere with 
names, distance, pressure, amount of oxygen, 
and possibility of life. A mural may also 
be made showing the layers of atmosphere in 
relation to specific heights such as Mt. 
Everest~ and heights attained by balloons, 
rockets, and satellites. 
2. Make reports on the way air pressure affects 
our lives. Contrast areas of extreme high 
pressure and extreme low pressure~ 
3. Obtain models or diagrams of different types 
of planes. 
4• Test different objects on a windy· day to see 
which ones will most easily be carried by 
the wind. 
5. Make paper gliders in various shapes. See 
which shapes are best adapted to flight. 
6. Show air pressure in the following ways: 
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Punch a small bole in the bottom and in the 
top of a can which is fitted with a tight 
cover. Plug the holes and fill the can 
with water. Open both holes and the water 
will run out. Fill the can again and this 
time open just the bottom hole. The water 
will not run out because air pressure is 
forcing it up. 
Put about one half cup of w~ter in a large 
can which can be tightly stoppered. Heat 
the can until the water boils and stopper 
it quickly. Cool the can quickly in ice 
water. As the air in the can contracts, 
the sudden decrease in the air pressure 
will cause the can to collapse. 
I 
7. Build a three-dimensional airport with run-
ways, traffic towers, planes. Consult a 
local airline for information and details. 
8. Make a propeller by setting a flat piece of 
board on top of three pencils so it will roll 
easily. Place an electric fan on the board. 
As the air is pushed in one direction by the 
fan, the board will move forward in the oppo-
0 
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site direction. This shows the same action 
as the propeller of a jet plane. 
9. Illustrate jet propulsion in the following 
way: Cut the top off a tin can so that the 
edges are smooth. Punch about fifteen holes 
evenly spaced near the bottom and sides of 
the can. Punch two holes near the top, oppo-
site each other. ~ttach a four foot length 
of thread or cord through the top holes and 
join over the top of the can. Hold the can 
by the cord under a faucet. Control the 
water so that the s an;te amount enters and 
leaves the can. As the water leaves the can 
through ali the jet holes at the same time, 
the force will push back on the can causing 
it to twist and 
Materials 
1. Several large tin cans 
2. Diagram of plane parts 
3. Electric fan 
4· Assorted rubber stoppers 
s. Alcohol lamp. 
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Water.--
A. Concepts 
1. More of the earth's surface is covered by 
water than by land. 
2. Many of today's land areas were once under 
water. 
3. There are many sources of water in the soil. 
Some kinds of soil allow the passage of water 
better than others. 
4. Wmter may fill in spaces in the soil forming 
wells or springs. 
s. Water levels in the soil may change. Rain 
water moves downward through the soil but in 
dry weather some of this water may move up 
again. 
6. Water is mainly composed of the elements hy-
drogen and oxygen. Other materials such as 
minerals are often combined in the water. 
7. Land areas are marked by the movement of 
water. One example of this is the formation 
of caves. 
8. Lakes and reservoirs supply us with drinking 
water. 
9. It is often necessary to purify drinking 
water by such means as aeration~ filtration~ 
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and distillation. 
10. The force of moving water may be controlled 
for useful purposes. An example is electric 
power from dams. 
B. Activities 
1. Get several large tin cans and punch a large 
hole in the bottom of each. Fill each can 
with a different kind of soil. Pour an equal 
amount of water into each can. Place a glass 
under the hole in each can to catch the water 
which comes through. Measure the water to 
see which kind of soil best allows the passage 
of water. 
2. Test the speed with rises in 
soil. Take two lamp chimneys and tie a piece 
of paper towel .over the bottom of each. Fill 
one chimney with dry clay and the other with 
dry sand. Set both chimneys in a tray which 
contains colored water. Note the level of 
water which rises through the soil in each 
container. 
3. Make a well by placing some sand in a large 
box or glass container. Dig a hole in the 
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sand and fit a glass tube into it. Now pour 
water into the sand and obse~ve how the glass 
tube fills with water the way a well does. 
4. Distill water to purify it in the following 
way: Place some water in a flask which has 
been fitted with a one-hole rubber stopper. 
Connect glass tubing through the stopper to 
another flask. Heat the water in the first 
flask, causing it to evaporate. The water 
vapor will pass through the glass tubing and 
condense into water again in the second flask. 
Any impurities will be left behind in the 
~~'hea-\ 
g;s~;uel, 
Wa\-e'(' 
5. Visit cal reservoir to see how the 
water in Middletown is purified. 
6. Collect rocks and other materials which have 
been worn away and smoothed down by water. 
7. Collect information on famous caves in the 
United States which were formed by water. 
8. Make a water wheel by fastening pieces of 
cardboard to a wooden spool. Hold it under 
a faucet and observe how the force of water 
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turns the wheel. 
c. Materials 
1. Tin cans 
2. Assorted jars and bottles 
3. Lamp chimneys 
4. Glass tubing 
s. Flasks 
6. Alcohol lamp. 
Astronomy.--
A. Concepts 
1. Our solar system is a very small part of the 
great universe and is part of a great disc-
shaped galaxy. 
2. Space in the universe is so great as to be 
measurable only in light years. 
3. Stars appear to be arranged in groups or 
constellations. 
4. These stars appear to be fixed in position 
in relation to each other. However~ all 
heavenly bodies are constantly moving in 
space. 
s. Stars are classified according to their 
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brightness as we see them. This depends on 
how much light they give and how far they 
are from earth. 
6. Stars are different in color because of dif-
ferences in temperature. 
1. There may be other solar systems which we 
are not aware of. 
s. The total number of stars in the universe is 
not known. 
9. There are many nebulae beyond the stars which 
are believed to be other galaxies composed 
of an uncountable number of stars. 
10. There are many unfounded beliefs about the 
stars and their influence on our lives. 
11. ~ach year our knowledge of the universe in-
creases because of such instruments as tele-
scopes, space cameras, rockets, and satel-
lites. 
B. Activities 
1. Make a large mural locating the major con-
stellations. Draw the Big Dipper and the 
North Star first, then place the polar star 
gnoups in their relative positions. 
2. Punch out some of the star groups on card-
board. Shine a light through the cardboard 
0 
0 
193. 
onto a dark surface. 
3. Read legends and myths about the stars. 
Some of the more advanced pupils may be en-
couraged.to write stories of their own. 
4. Make a critical study of astrology. Bring 
in horoscopes listed in the paper. 
5. Visit a planetarium or have children who have 
been to one report on their experiences. 
6. Construct a model or mural of the solar sys-
tem showing the relative sizes and positions 
of the planets. Some of the children may 
wish to make an imaginary solar system. 
1. Keep a collection of newspaper and magazine 
articles on current astronomical discoveries 
and progress in the study of space. 
8. Study one group of stars through binoculars 
for a period of time. Diagram and discuss 
the changes in position. 
c. Materials 
1. Projector of strong light 
2. Book of myths and 1egends about the stars 
3. Chart of the constellations 
4. Binoculars. 
Geology.--
A. Concepts 
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1. In learning about our earth, its formation 
and compos~~ion, scientists study such topics 
as: tides and ocean currents; magnetic 
fields of the earth; thickness and movement 
of glaciers; earthquakes and volcanoes; ef-
fects of water; and world-wide weather con-
ditions. 
2. Soil is one of our greatest natural resources. 
3. The blanket of soil which covers the earth is 
constantly being replenished by rock which 
has been broken down into new soil. 
4• There are two main layers of soil! 
Topsoil which supports growth; 
Subsoil which is in the process of becoming 
~opsoil. 
s. Roots of plants help to keep the topsoil in 
place and prevent erosion. 
6. Some of the forms of erosion which carry 
away topsoil are: water and wind; glaciers 
and ice; overgrazing or over cultivating; 
dust storms; and fire. 
7. Some of the methods of conservation being 
practiced to prevent erosion are! contour 
plowing; terracing; crop rotation; and re-
foresting. 
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8. Wind, water; earthquakes, and volcanoes are 
constantly changing the surface of the earth. 
B. Activities 
1. Collect samples of different kinds of soil. 
Study each type and set up a display. 
2. Experiment with different types of soil as 
to weight, support of growth, and ability to 
hold water. 
3. Using a terrarium or large box, set up dif-
ferent types of land areas. Examples might 
be woodland, swamp, arid desert, and moun-
tain. 
4. Send to the Department of Agriculture, Wash-
ington 5, D. c. for books and materials on 
soil conservation. 
s. Visit a farm where conservation is being 
practiced. 
6. Build a model farm showing the effects o£ 
conservation as opposed to erosion. 
7. Using sand, clay, and stone, make a cut-away 
model of a mountain to show how the layers 
were formed. 
8. ·write to the State Department of Geology for 
information on local land areas and contour 
maps. Using this material, make a contour 
map of the local area. 
c. Materials 
1- Microscope 
2. Clay or plaster of paris 
3. Magnifying glass. 
Health and the Human Body.--
A. Concepts 
19~ 
1. The body is made up of millions of tiny cells 
which contain a living substance called pro-
toplasm. 
2. Different kinds of cells perform different 
functions. 
3. Cells form tissues; tissues form organs; and 
organs work together in systems to keep the 
body alive. 
4. Some of the major systems of the body are: 
Skeletal; Muscular; Digestive; Respiratory; 
and Circulatory. 
5. Food is necessary for growth and life. 
6. The body uses carbohydrates, fats, proteins, 
minerals, vitamins, and water for food. 
1. The skin covers and protects the body. It is 
often called the first line of defense of the 
body. 
8. The microscope is an instrument used to study 
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the ways in which disease is caused and ways 
to prevent it. 
9. The best defense against disease is a healthy 
body. 
10. Everyone is responsible to help keep his 
community healthy. 
B. Activities 
1. Study the major systems of the body including 
the major organs in each; how each functions; 
and the care and protection of each. 
2. Make charts of the different types of foods 
and how they are used by the body. 
3. Plan a menu of good food to eat in the course 
of a day. 
4. Conduct a study of bacteria, both helpful and 
harmful. 
5. Make posters on the prevention of disease. 
c. Materials 
1. Microscope 
2. Slides of tissues and cells 
3. Charts of the systems of the body. 
Animals.--
A. Concepts 
1. The bodies of animals are made up of cells 
which contain protoplasm. 
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2. :Every living thing begins life:as a single 
cell. 
3. !he lowest orders of life remain as one cell. 
The higher orders grow to have complicated 
structures made of many kinds of cells. 
4. Animals come from another living thing of 
the same kind. 
5. The earth is not overrun with living things 
because many die before they can produce 
more young. This is known as the balance of 
nature. 
6. Some animals adapt themselves to life in a 
specific climate such as water, desert etc. 
1. Zoos try to duplicate the habitat of animals 
so that they can live and survive. 
8. Everyone should be concerned with the con-
servation of animals. 
B. Activities 
1. If possible, obtain a small chick incubator 
and hatch a fertile egg. 
2. Set up rules for the conservation of animals. 
Discuss animals which have become almost ex-
tinct because of the carelessness of man. 
3. A model of a zoo may be made with paper mache 
animals showing the living conditions and 
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habitats of different animals. 
4. ~onduct a study of nutrition with white rats. 
Feed the two rats on different diets and 
compare the rates of growth. 
5. Conduct field trips to the bird sanctuary or 
the Providence Zoo. 
6. Construct a bird feeding station and observe 
the birds which visit it. 
c. Materials 
1. Chick incubator 
2. l~ite rats. 
Plants.--
A. Concepts 
1. ~lants and animals are interdependent. 
2. Plants, like animals, start from a single 
cell. 
3. Simpler plants reproduce by division while 
the higher orders reproduce by seeds or 
spores. 
4. Plants have organs such as roots, stems, and 
leaves, which perform special functions. 
s. Men can make plants more productive through 
such means as grafting. 
6. Different plants have different life cycles 
such as annual, biennial, and perennial. 
·o 
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B. Activities 
1. Dissect several types of plants and study 
the parts under a microscope. 
.. 
2. Study plants which grow from bulbs. Take a 
bulb apart and study it carefully. Compare 
the weight of a bulb before and after a 
plant has grown from it. 
3. Show how plants store food in the following 
way: Grow a potato eye with only the peel-
ing attached. It will soon die. Plant 
another eye with more of the potato attached 
and compare the growth. 
4. Observe and discuss the liquids found in 
plants. Examples which might be used are 
maple trees, milkweed, and dandelions. 
5. Study the products which come from plants. 
c. Materials 
1. Plants and bulbs 
2. Microscope 
3. Diagram of plant parts. 
Physical and Chemical Changes.--
A,. Concepts 
1. All elements are c'omposed of tiny pat:ticles 
called atoms. Atoms combine to form mole-
cules. 
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2· Atoms contain energy which is released when 
the atom is split. 
3. An atom is made of electrons, protons, and 
neutrons. 
4. Elements combine to form compounds. For 
example hydrogen and oxygen combine to form 
water. 
5. Oxidation is a chemical change involving the 
combination of a material with oxygen. 
6. There are two types of oxidation: 
Slow--rusting; 
Rapid--burning. 
7. Chemical changes may be helpful or harmful. 
B. Activities 
1. Conduct experiments on rusting. Take an iron 
nail and paint one half of it. Place it in 
a jar with a damp sponge. Note which por-
tion of the nail rusts. 
2. Show how materials are broken down in a 
chemical change: 
Heat some sugar in a test tube. Observe the 
difference in appearance and taste. 
Heat some mercuric oxide in a test tube. 
Observe the mercury which forms on the 
side of the tube. Test for oxygen with a 
0 
0 
burning splint. 
3. Compare physical and chemical changes: 
Physical--Mix some powdered sulphur with iron 
filings. Separate the two with ~ magnet 
and by placing the mixture in water. 
Chemical--Heat the mixture of iron and sul-
phur in a test tube. Cool and try to sepa-
rate again with a magnet and in water. 
4. Demonstrate how chemical changes may be help-
ful by making a soda-acid extinguishe~. Fit 
a quart bottle with 'a one-hole rubber stop-
per. Put a small piece of glass tubing through 
the hole and connect it to rubber tubing. Put 
a mixture of vinegar and water in the bottle. 
Roll a teaspoonful of baking soda in some tis-
sue paper and suspend it in the bottle, above 
the vinegar solution. Point the rubber tubing 
at a piece of burning paper and invert the 
bottle. When the soda and vinegar solution 
combine, a chemical change occurs and carbon 
dioxide gas is 
0 c. Materials 
1. Test tubes 
2. Sulphur 
3. Iron filings 
4. Assorted jars and bottles 
s. Rubber stoppers 
6. Rubber tubing 
7. Glass tubing 
8. Baking soda. 
:Electricity.--
A. Concepts 
203, 
1. Blectricity is used to run a great deal of 
our modern machinery. 
2. Electrical energy is used in many forms of 
transportation and communication. 
3. :Electricity may be harmful if not handled 
properly. 
4. Electricity flows through wiring in two ways: 
A. C.--Alternating Current 
D. a.--Direct Current. 
5. Heat and light are produced when electricity 
is forced through a resisting material. 
B. Activities 
1. Let the children conduct experiments in 
setting up an electrical circuit, using a 
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bell or light and a dry cell. 
2. Take apart and study a simple electric motor, 
fuses, and a dry cell· 
3. Make a model telegraph to show one use of 
electricity: 
Sounder--Drive two nails into a block of 
wood. Wind covered wiring around the two 
nails. Connect one wire to a dry c.ell and 
the other to the key. Make the moving part 
from a flat piece of a tin can. 
Key--Use another block of wood with a steel 
plate for the key. Connect one nail to the 
dry cell and the other to the sounder. 
~e~ 
4. Set up safety rules for the use of electricity. 
c. Materials 
1. Dry cells 
2. Woaaen blocks 
3. Fuses 
4. Belf and buzzer 
5. Light bulb 
6. Covered copper wiring. 
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Li'ght. --
A. Concepts 
1. Light is a form of energy which is measured 
by a unit called the foot candle. 
2. All light is created by some material that 
. 
is heated until it glows or burns. 
3. Light travels at a high speed in a straight 
line in all directions from its source. 
4. VV'e see because of the reflection of light 
from an object. 
5. Light is absorbed, reflected, or passes 
through· an object. 
6. The direction of the rays of light may be 
bent by some materials. ~xamples are water 
ood lenses. 
7. Lenses are used to enable us to see things 
that are far away. 
8. The light entering our eyes is focused by a 
lens in eac~ eye. 
9. The amount of light entering the eye is con-
trolled by the iris. 
10. Our eyes may become tired or even damaged if 
we use them in improper light. 
B .. Activities 
1. Make a periscope to show how light is re-
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fleeted by a mirror. Put one mirror at the 
top of a cardboard tube, and another at the 
bottom so that light is reflected down the 
tube. Slant the bottom mirror so that it 
will reflect light through the eye opening 
at the side of the tube. 
2. Show how light is bent by placing a pencil 
in a glass of water. The light rays on the 
lower part of the pencil are bent by the 
water, glass, and air through which they pass. 
3. Show how the surface of water may act as a 
mirror and reflect the light. Draw a red 
star on a blotter. Fill a beaker about two 
thirds full of water and place the blotter 
at the bottom. Raise the glass above the 
level of your eye and tilt ·the beaker toward 
you, so that the level of the water is smooth. 
You will be able to see the red star reflected 
on the surface of the water. 
4. Experiment with concave and convex lenses. 
5. Study a diagram of the eye. Compare it with 
the lenses which were studied. 
6. Discuss and set up rules for the proper care 
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of the eyes. 
c. Materials 
1. Concave and convex lenses 
2. Mirrors 
3. Cardboard tubing 
4. Chart of the eye. 
Machines---
A. Concepts 
1. Machines make work easier. 
2. An inclined plane makes it easier to raise 
things because less force is needed. 
3. K lever makes it possible to lift very heavy 
weights. 
4. The three parts of a lever are the fulcrum 1 
the weight 1 and the force. 
5. For raising a heavy load1 the lever is most 
effective when the fulcrum is close to the 
weight and the force is applied as far from 
the weight as possible. 
6. The wheel makes work easier by reducing 
friction. 
B. Activities 
1. Conduct tests to determine the difference 
in time and effort to accomplish work with 
and without machines. For example: lifting 
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a weight with and without a lever; winding 
a line with a pulley and without; moving a 
cart with and without wheels. 
2. Diagram and set up models of different kinds 
of inclined planes. ~xamples might be 
stairs, ramps, the ax, the wedge, and the 
screw. 
3. Identify the parts of a lever. ~xperiment 
in lifting ioads with the fulcrum in dif-
ferent places. 
c. Materials 
1. Wheel 
2. Pulley 
3. Blocks and wood to make levers anp inclined 
planes 
4. Screw and wedges. 
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APPENDIX A 
SAMPLE OF QU.E.STI ONNAIRE SENT TO ELEMENTARY TEACHERS 
Science Education 
~lementary Grades 
Midd~etown Public Schools 
Dorothy Fantini - Co-ordinator 
Questionnaire on Science Curriculum, Methods and Materials 
1. How many minutes do you spend in teaching Science? 
Per day ______________ __ Per week 
-----------------
2. Would you be willing to meet once or twice a month to work 
on a Science Program for your grade level? ____________ __ 
3. What areas of Science do you think can be taught best at 
your grade level? 
4. Have ~ou taken any Science courses in the last five years? 
Name? 
5. Would you be interested in an extension course in science 
if it were offered in this area? 
6. What is the name of the Science Text in your room? 
Publisher 
Date 
7. Do you have enough copies for each child? 
If not, how many do you need? ----------------
-GlO-
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·s. Do you have a Teachers' Manual? ------------------------
9. What materials and equipment do you have available for 
your use? 
10. Are there any materials you would like to have? 
11. Are there any resource science books available for use in 
your school? 
12. What area of science do you like to teach best? ----~--
13. What method do you use in teaching Science? 
Unit __________ Text __________ Incidental, ________ __ 
14. Do you favor single or multiple texts £or the teaching of 
Science? 
15. General comments about a Science Curriculum. 
(Suggestions, limitations, preference in books etc.) 
'\ 
) 
0 
0 
APPENDIX B 
SOME SUGGESTIONS FOR WORKING WITH THB SCIENCE-
MINDED CHILD IN THE RBGULP..R CLASSROOM 
OF THE ELEMENTARY SCHOOL 
The following is a list of suggestions for working with 
Science-Minded children in the regular classroom of the ele-
mentary school which was presented to the Middletown teachers 
.... 
along with the Curriculum Guide. This list was obtained from 
Dr. Pear1 A. Nelson at Boston University, School of Education. 
1. Science Clubs 
2. Pupil Specialties 
3. Floor talks and informal lectures 
4. Stude~t reporters 
s. Quotations, cartoons, and clippings to serve as 
"starters'' 
6. Science news as part of class or school newspaper 
7. "Things of Sciencett 
8. Science Kits - commercial or otherwise 
9. Sc:i:ence toys 
10. Exchange of fact or opinion; debates 
11. Discussion of controversial issues 
12. Listening activities: recordings, tapes, view-masters 
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13. Group or team enterprises 
14. Laboratory sheets 1 work sheets 
15. Use of Microscope 
16. Preparation of experiments 
17. Science Exhibits 
18. Science Programs 
19. Biographies of famous scientists 
20. Interviewing people and visiting places in prepara-
tion for field trips 
21. Book Reviews; reviews of magazine articles 
22. Familiarity with appropriate scientific publications 
23. Broadcasts and skits 
24. Vocabulary charades; flashcards for scientific words 
and meanings 
25. Illustrations through drawing techniques 
26. Mounted exhibits of pictures for bulletin board 
displays 
27. Correlation with language arts 1 imaginary diaries 1 
trips 1 speeches etc. 
28. Writing letters.to people requesting information 
29. Prepar~tion of slides for class viewing 
30. Building a "file" of science resource persons 
31. Building and giving of questionnaires and opinion-
naires 
32. Survey of school and community conditions which may 
0 
0 
require scientific research or help 
33. Time lines 
34. Art, murals, notebooks 
35. Chairmen of class projects and class· lessons which 
require apparatus 
36. Picture dictionaries 
37. Scientific Word-0 and other games 
38. Making of tape recordings 
39. Weather committees and reports 
40. t'Work Done at Home" corner 
41. Responsibility for a functional ttscience cornertt 
42. Aiding teachers and children of lower grades with 
experiments, wiring, etc. 
43. Reviewing current trade books in elementary science 
44. Compiling sets of experiments in certain areas 
45. Chairmen of ttDid You Known game, "Science Mystery of 
the Week" etc. 
0 
APPENDIX C 
AUDIO-VISUAL AIDS IN ELEMENTARY SCIENCE 
The following list is composed of the titles of Audio-
Visual materials which might be used in the teaching of sci-
ence in the elementary school. Included in this listing are 
flannel board materials, records, films, and film strips. 
I. Records 
A. Library of Science 
Science Materials Center 
59 Fourth Avenue 
New York, New York 
1. Space Songs 
2. Songs for Nature Study 
3. Energy and Motion 
4. Weather and Climate 
B. Columbia Record Company 
Terre Haute, Indiana 
1. Nmq We Know Series (all inclusive) 
c. Decca Record Company, Inc. 
New York, New York 
1. What Are the Stars? 
2. What Makes Rain? 
3. Why Do I Have to go to Sleep? 
II. Flannel Board Material 
Audubon Society 
1130 Fifth Avenue 
New York 28, New York 
Nature Study and Conservation Material 
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~ III. Films 
A. Coronet Films 
n 
1. Astronomy 
a. The Moon and How It Affects Us 
(Silent, Color) 
b. The Sun and How It Affects Us 
(Silent, Color) 
c. Understanding Our Universe 
(Sound, Black and White) 
d. What Do We See in the Sky? 
(Sound, Black and White) 
e. The Big Sun and Our Earth 
(Sound, Black and White) 
2. Electricity and Magnetism 
a. Electricity All About Us 
(Sound, Color) 
b. Introduction to Electricity 
(Sound, Black and White) 
c. Magnetism 
(Sound, Color) 
3. Geology 
a. How Water Helps Us 
(Sound, Black and White) 
b. Lands and Waters of Our Earth 
(Sound, Black and White) 
c. Glaciers · 
(Silent, Black and White) 
d. The Earth, How Its Surface Changes 
(Silent, Color) 
e. Rocks and Minerals 
(Sound, Black and White) 
4. Climate and Weather 
a. Autumn Is an Adventure 
(Sound, Color) 
b. Winds and Their Causes 
(Sound, Black and White) 
5. Health and Safety 
a. First Aid Fundamentals 
(Sound, Color) 
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b. Safe Living at Home 
(Sound, Black and White) 
c. ·safe Living at School 
(Sound, Black and White) 
6. Plants and Animals 
a. Birds in Winter (Sound, Color) 
b. Bushet, The Squirrel 
Sound, Color) 
c. Grasshoppers 
(Silent, Color) 
d. How Birds Help Us (Sound, Black and White) 
e. How Insects Help Us 
(Sound, Black and 1~ite) 
f. 'LivinZ and Non-Living Things 
Sound, Color) 
g. Reproduction in Animals 
(Sound, Black and White) 
h. Seasonal Changes in Trees 
(Sound, Color) 
i. Simple Plants 
(Sound, Black and White) 
B. Encyclopedia Britannica Films 
1. Astronomy 
a. Exploring the Night Sky 
(Silent, Black and White) 
b. Exploring the Universe 
(Silent, Black and White) 
c. A Trit to the Moon 
Silent, Black and White) 
2. Weather 
Our Weather 
(Sound, Black and White) 
3. Energy and Electricity 
a. Makin~ Electricity 
Sound, Black and White) 
b. Energt from the Sun 
Sound, Black and White) 
4. Geology 
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c Our .Barth (Sound, Black and White) 
s. Health and Safety 
a. Atomic Alert 
(Silent, Black and White) 
b. Fireman 
White) (Sound, Black and 
C• Safett in the Home 
Sound, Black and White) 
6. Plants and Animals 
a. Ants 
---- (Sound, Black and White) 
b. Autumn on the Farm 
(Sound, Color) 
Ce The Beaver 
(Sound, Color) 
d. Beetles 
(Sound, Black and White) 
e. Birds of Pre! 
(Sound, Black and White) 
f. Butterfli 
(Sound, Black and White) 
g. Farm Animals 
(Sound., Black and White} 
h. The Frog 
(Sound., Black and White) 
i. Hone! Bee 
(Sound, Black and White) 
j. How Nature Protects Animals 
(Sound, Black and White) 
k. Pond Insects 
(Sound, Black and White) 
1. Seed DisEersal 
(Sound, Black and White) 
m. The Zoo 
(Sound, Color) 
7. Water 
a. Balanced Aguarium 
(Sound, Color) 
b. Water C!cle 
(Sound, Black and White) 
8. Air 
0 
0 
c. 
0 
Young 
a. Airplanes, How They Fly 
(Sound 1 Black and ·White) 
b. Earth Satellites 
(Sound, Color) 
c. Rockets, How They Work 
(Sound, Black and White) 
America Films 
1. Astronomy 
2. 
3. 
4. 
5. 
a. This is the Moon (Silent, Black and White) 
b. What Makes Day and Night 
(Sound, B~ack and White) 
Climate and Weather 
What Makes Rain 
(Sound, Black and White) 
Electricity 
a. The Flow o£ Electricity 
(Sound, Black and ~fuite) 
b. Thunder and Lightning 
(Sound 1 Black and ~ite) 
Geology 
Rocks and Minerals 
(Sound, Color) 
Health and Safety 
a. Fire Safety is Your Problem 
(Sound, Black and \ihite) 
b. Make Your Home Safe 
(Sound, Black and White) 
c. Safett To and From School 
Sound, Black and White) 
6. Magnetism 
a. Blectromagnets 
(Sound, Black and White) 
b. Magnets 
(Sound, Black and White) 
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1. Animals and Plants 
How Plants Reproduce 
(Sound, Black and White) 
8. Sound 
What is Sound? 
(Sound, Black and White) 
D. Teaching Film Custodians 
1. Climate and Weather 
a. The Seasons 
(Sound, Black and White) 
b. Weather Wizards 
(Sound, Black and \fllite) 
2. Health and Safety 
One, Two, Three, Go 
(Sound, Black and White) 
IV. Filmstrips 
A. Curriculum Film Strips 
Bryan~ and Company 
123 Falmouth Road 
West Springfield, Massachusetts 
1. Climate, Weather, and Air 
a. What Makes the Wind? 
b. Clothes and Seasons 
C• What is the Air? 
d. The Sun-Weather Maker 
e. Weather and People 
f. Water in Weather 
g. The Weather Bureau 
h. Be Your Own Weather Man 
i. Lightning and Thunder 
2. Our .Earth 
a. The Earth's Surface 
b. Land Forms 
C• Water Forms 
d. The Problems of Soil 
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e. The Problems of Water 
f. The Story of the Earth's Crust 
g. Our Changing Barth 
h. Volcanoes, Geysers and Hot Springs 
3. Animals and Plants 
a. Our Friend, The Earthworm 
b. Habitat and Animal Structure 
c. Insect Commun~ties 
d. Behavior of Simple Animals 
e. Hibernation 
f. Protective Weapons 
g. Migration 
h. Animals of Long Ago 
i. Animals in the Air 
j. Animals in the Forest 
k. An~mals ~n the Desert 
1. Animals in Fresh Water 
m. Animals in Swamps 
n. Animals in the Sea 
o. Bacter~a 
P• How Plants and Animals Help Bach Other 
q. How Life Began 
r. Parts of a Flowering Plant 
s. Behavior of Plants 
t. Tulip Time in Holland 
4. The Sky and Universe 
a. Our Barth is Round 
b. Destination Moon 
C• Man and the Orderly Universe 
d. The Telescope and the Birth of Science 
e. ~'!.'hat is in the Sky? 
£. Our Earth is Moving 
g. Air Transportation 
5. Machines 
a. Introducing the Wheel 
b. Wheels, Gears and Pulleys 
c. Levers 
d. Introduction to Inclined Planes 
e. The Story of Engines and Energy 
f. Introduction to Energy 
6. Health and Safety 
a. Catching Your Own Cold 
b. Preventing Fires 
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c. Why We Need Different Kinds of Food 
d. How Your Body Grows 
e. Good Health Ahead 
f. How Your Muscles Work 
g. How You Breathe 
h. Your Blood System-Heart 
i. Your Bones 
j. Your Digestion 
k. Your Skin 
1. Your Body's Message System 
B. Encyclopedia Filmstrips 
Encyclopedia Britannica 
1. Air and Weather 
a. The Atmosphere and Its Circulation 
b. The Story 0f the Air 
2. Energy · 
a. I.ight 
b. Fuels and Heat 
c. Machines 
d. Distributing Heat ~ergy 
e. Simple Machines 
f. Walt Disney's Man Discovers the Atom 
g. Walt Disney's Space and the Atom 
3. Electricity and Magnetism 
a. Series and Parallel Circuits 
b. Home Electrical Appliances 
c. Elements of Electrical Circuits 
d. Magnets 
4. Animals and Plants 
a. Animals Lire and the Soil 
b. Plant Life and the Soil 
5. Scientists 
a. Antony Van Leeuwenhoek 
b. Carolus Linneaus 
c. Row Peterson Film Strips 
Row Peterson and Company 
104 s. Lexington Avenue 
White Plains, New York 
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0 1. Air and Weather 
a. Pictures in the Sky 
b· Clouds, Rain and Snow 
c. Our Ocean o£ Air 
d. The Air About Us 
2. Matter and Energy 
a. Atoms and Molecules 
b. Chem1cal Changes 
c. What Things Are Made Of 
3. Electricity and Magnetism 
a. Electricity 
b. Electromagnets 
c. Permanent Magnets 
4. Animals· and Plants 
a. Insects and Their Ways 
b. Living Things 
C• Beaks and Feet of Birds 
d· Feathers and Flight of Birds 
e. Looking at Birds 
f •. Migration of Birds 
g. Nests and Eggs of Birds 
h. When Reptiles Ruled the Barth 
i. Mammals Inherit the World 
j. Plant Factories 
k· Mushrooms 
1. Seeds and Seed Travels 
m. Flowers, Fruits, and Seeds 
n. Telling Trees Apart 
5. Astronomy and the Universe 
a. You and the Universe 
b. The Sun and Its Family 
c. The Earth's Nearest Neighbor 
6. The Earth 
a. Up Through the Coal Age 
b. Hunting Fossils 
c. Stories That Fossils Tell 
d. How We Know About Life Long Ago 
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,APPENDIX D 
BIBLIOGRAPHY USED IN CURRICULUM CONSTRUCTION 
Basic Science Series 
1. Baker, Arthur c., Grace c. Maddux, and H~len Warrin, Ele-
mentary Science Series. Rand, McNally Company, New York, 
1955. 
Grade One: Down Your Street 
Grade Two: Around the Corner 
Grade Three: In Your Neighborhood 
Grade Four:- Here and Away 
Grade Five: Far and Wide 
Grade Six: Your Science World. 
2. Barnard, J. Darrell, Celia Stendler, Benjamin Spock M.D., 
and Mary w. Moffit, Science = Life Series. The MacMillan 
Company, New York, 1959. 
Book I through Book VI: Science, Health and Safety. 
3. Bauer, w. w., Dorothy w. Baruch, Elizabeth Rider Mont-
gomery, Elenore T. Pounds, and William s. Gray, Curri-
culum Foundation Series. Scott, Foresman and Company, 
Chicago, 1957 .. 
Primer: Just Like Me 
Grade One: Being Six 
Grade Two: Seven or So 
Grade Three: From Eight to Nine 
Grade Four: Going on Ten. 
4. Bond, Austin D., Guy L. Bond, Theodore Clymer, and Kate Bell, 
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The Developmental Science Series. Lyons and Carnahan~ 
'Chicago~ 1958. · 
Primer: Getting Ready 
Grade One: Looking at Science 
Grade Two! Thinking About Science 
Grade Three: Knowing About Science 
Grade Four: Living With Science. 
5. Craig~ Geralds.~ and Bernice c. Bryan~ Science Today and 
Tomorrow Series. Ginn and Company~ Boston~ 1958. 
Grade One: Science Near You 
Grade Two: Science Around You 
Grade Three: Science Everywhere 
Grade Four: Discovering With Science 
Grade Five: Adventuring in Science 
Grade Six: ExEerimenting in Science. 
6. Frasier, George li'Villard~ Helen Dolman~ MacCracken, and 
Donald Gilmore Decker~ Elementary Science Series. L. w. 
Singer Company~ Inc.~ Syracuse~ New York~ 1959. 
Grade One:· Science For You 
Grade Two: Science All the Year 
Grade Three: Science Everywhere 
Grade Four: Discovering with Science 
Grade Five: Adventuring in Science 
) 
Grade Six: ExEerimenting in Science. 
7. Hallack~ Grace T., and Ross L. Allen~ Health for Better 
Living Series. Ginn and Company~ Boston, 1959. 
Grade One: Health and HaEEY Days 
Grade Two: Health in Work and Play 
o· 
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Grade Three:- Health and Safety for You 
Grade Four: Growing Your Way 
Grade Five: Keeping Healthy and Strong 
Grade Six: Teamwork for Health. 
8. Parker, Bertha Morris, and Mabel O'Donnell, The Basic Sci-
ence Education Series. Row Peterson and Company, White 
Plains, New York, 1958. 
Grade One: Fall is Here; Winter is Here; Spring is 
Here; and Summer is Here 
Grade Two: Toys; Leaves 
Grade Three: Animals and Their Young; Birds in the 
Big Woods; An Aquarium; and The Insect 
Parade 
Intermediate Grades: Animals of Yesterday; Birds; 
Clouds, Rain, and Snow; Electricity; 
Fishes; Garden Indoors; Machines; Plant 
and Ani1nal l?artnerships; Stories Read 
from Rocks; Toads and Frogs; and You as 
a Machine. 
9. Schneider, Herman and Nina, Elementary Science Series. 
D. c. Heath and Company, Boston, 1959. 
Grade One: Science For Work and Play 
Grade Two: Science For Here and Now 
Grade Three: Science Far and Near 
Grade Four: Science in Your Life 
Grade Five: Science in Our tforld 
Grade Six: Science For. Today and Tomorrow. 
0 10. Thorn, Samuel A., and Carl Da Duncan, Science and Conserva-tion Series. Benefic Press, Chicago, 1957. 
Primer: Let's Try 
Grade One: Let's Find Out 
Grade Two: Let's Look Around 
Grade Three: Let's See Whi 
Grade Four: Let's Learn How 
Grade Five: Let's Know Now 
Grade Six: Let's Discover More. 
11. Thurber, Walter A., ~xploring Science Series. Allyn and 
Bacon, Inc., Boston, 1960. 
Book I through Book VI: Exploring Science. 
Professional Books 
1. Blough, Glenn o., Julius Schwartz, and Albert J. Huggett, 
Elementary School Science and How to Teach It. Henry . 
Holt and Company, New York, 195~. 
2. Craig, Gerald s., Science for the Elementar! School Teacher. 
Ginn and Company, Boston, 1958. 
3. Craig, Gerald s., and Bernice c. Bryan, Science in the Ele-
mentary School Program. Ginn and Company, Boston, 1959. 
4. Parker, Bertha Morris, Science Experiences - Elementary 
School. Row Peterson Company, White Plains, New York, 
1959. 
5. Tannenbaum, Harold E., and Nathan Stillman, Science Educa-
tion for Elementary School Teachers. Allyn and Bacon, 
Inc., Boston, 1960·. 
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Magazines and Journals 
1. Ashley, Tracey, "The Development of the Science Program in 
Childhood Education in the Greatneck Public Schools,tt 
Science Education (February, 1955), 39:~7-35. 
2. Boyer, Donald A·, t'A Comparative Study of the Science 
Achievements of Pupils in the Elementary Schools," Sci-
ence Education (February, 1955), 39:3-12. 
3. Dunfee, Maxine, and Julian Greenlee, ~lementary School Sci-
ence Research, Theory, and Practice. Association for 
Supervision and Curri~ulum Developmen·t, (May, 1957). 
4. Keeslar, Oreon, "The Science Teacher and Problem Solving,n 
The Science Teacher (February, 1956), 23:13-14. 
5. Perkins, Bryce, "Teamwork Produces Audio-Visual Techniques," 
The Grade Teacher (June, 1960), 78:55-57. 
6. Read, John c., and Pearl A. Nelson, ttA View of Science Edu-
cation - Review and Forecast," Education Journal, Boston 
University School of Education (December, 1958), 141:1-50. 
